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The Sawyer-Man Lamp of the Consolidated 
Electric Light Company. 

The steady and continued increase of de- 
mand for their electric light that the Consoli- 
dated Electric Light Company of this city 
has secured during the past year, has been 
brought about by the excellence of the lamp 
which we illustrate in this issue, the success 
of the company in securing an important 
patent after a five-years’ fight with the 
Edison Company, and last but not least, the 
sensible business principles that the present 
management have pursued. We desire to 
call the attention of our readers to the two 
cuts of the incandescent lamp which appear 
on this page, Fig. 1 showing the switch and 
positive screw connection which holds the 
lamp bulb firmly against the socket, making 
a strong and sure union of the conductors. 
The screw is a particular advantage, as it 
secures the lamp to the socket in such a 
manner that all danger resulting from jarr- 
ing is removed and besides is very convenient 
in changing the lamps, which by means of 
the screw can be done instantly, and yet, be 
well done. In Fig. 2 is shown the complete 
lamp two-thirds the natural size. 


one 
Motive Power for Cars. 

The statement made by the president of the 
South Boston Horse Railway Company, 
relative to the defects of the cable system of 
transportation, is well worthy of considera- 
tion. The great majority of people are 
much too apt to jump at conclusions without 
a sufficient study of the premises, and it has 
been assumed that because cable lines are in 
use in other cities, therefore they are a de- 
cided improvement on other systems of 
street travel. But there is some reason for 
believing that the cable system is still 1m its 
experimental period. That it is in many 
ways, and, possibly, in all respects, superior 
to transportation by horse-power, may be 
admitted; but there is decided doubt as 
to its advantages compared with some of the 
systems which use eletricity for motive 
power. The cable which supplies the motive 
power to cars on a cable road has to be 
renewed at short intervals of time, and this 
renewal involves a large outlay of money, 
while there must necessarily be a consider- 
able waste of power in maintaining at all 
times the rotary motion in a long line of 
steel or iron cable. Now it is believed that a 
large part of this expense can be avoided by 
the use of electric motors; and, certainly, 
before spending hundreds of thousands of 
dollars in the work of building a cable road 
system, the street railway companies of this 
city, either separately or jointly, would do 
well to carefully consider the advantages 
which might result to them from the use of 
electric motors. —Boston Herald. 


eae 

*, Underground wire has long ceased to 
be an experiment in Germany and France, 
the former having in all 15,000 miles, and 
the latter over 7,000. The cables used are 
similar in construction to the submarine 
cables, and are laid in deep trenches, im- 
bedded in a bituminous layer of condensed 
coal tar. The Dorsett conduit system in use 
in this city is an improvement over the 
French and German methods of laying 
underground wires.—Chicago Western Manu- 
Sacturer. 





Electric Metors. 


As an early user of motors, dating back so 
far as 1874, and ever since, a few words on 
this subject may be acceptable, seeing how 
much space is being devoted to this topic in 
your journal at this moment. The conclu- 
sions to which I have come are the follow- 
ing: 

The essence of a good dynamo is the es- 
sence of a good motor. Each can be used in 
turn as generator and motor with efficiency, 
and if this is not the case the machine is to 
be condemned. My experiments run over 
at least twenty machines, and although the 
tests on this head have been rough, yet they 
are conclusive. I am able fo test the capaci- 
ties of dynamos to a nicety, but not so with 
motors, so my practice is to ‘‘run them to 
ground ”—that is, keep putting work on till 
the current reaches the carrying power of 
the wire. The results are surprising. Some 
motors will do double the work of others, 
although made for generators of equal power, 
and in some instances by the same maker. 
But in all cases the best motor made the 
best generator. 

The manufacturers’ tests are valueless for 
the workshop, and this is what so many will 
not recognize. Ne doubt a continual strain 
on the brake gives a result for the labora- 
tory, but in a workshop matters are very 
different, one machine after another is put 
on or taken off, and the motor is greatly 
jerked and strained. Some motors “tear 








mense importance, for all the work here is 
done by means of them. 

Till recently none have been satisfactory 
on all points, and inconvenience was caused 
every few days by some new adjustment 
being required to one motor or another. I 
have lately added two Elwell-Parker motors, 
which are built on scientific principles, and 
nothing really novel about them; but the 
effect is marvelous, no running away, no 
sparking, start as easily as possible, they do 
the same work as before with half the cur- 
rent and far more steadily, they do not 
shake the house at points 50 yards from the 
motor—in fact, there is no vibration six 
inches off; so I am well satisfied. The chief 
points about each motor are these: Very 





Fias. 1 AnD 2.—Two Views oF THE INCANDESCENT LAMP OF THE CONSOLIDATED 
ELectRo Lieut Co. (SAWYER-MAN). 


away ” one moment and are nearly ‘‘ pulled 
up” the next. The commutator suffers 
heavily in consequence, as well as the motor 
itself and the generator. I believe had it 
not been for this motors would have crept 
into all manufactories. 

To avoid these difficulties manufacturers 
have given great speeds to their motors as 
compared with their dynamos, and it is 
mainly in this respect that motors have till 
recently differed from dynamos, ¢. ¢., the 
armatures were wound to have lower resist- 
ance and more carrying power. By this de- 
vice the great variations in speed were in a 
way mastered, when work was thrown on 
and off; but these motors are difficult to 
start properly, even with resistances, and 
they are not very satisfactory in other re- 
spects. Such principles are an attempt to 
make the motor do what the equivalent size 
in dynamos could do, and would be con- 
demned if such speeds were necessary. 

For myself, a successful motor is of im- 





well constructed electrically, the center of 
gravity is very low, a broad base to rest on, 
speed moderate (same or rather less than for 
corresponding size dynamo), the armature 
perfectly balanced. This latter is what gives 
more trouble than can be supposed if absent. 
Vibration is produced, which is conducted 
to shafting and machines, till everything in 
a workshop gets out of truth. All my pul- 
leys are ruined through badly balanced 
motors, and nearly every one has been re- 
placed. The want of balance is even re- 
flected to the generator, because the current 
becomes vibratory in character ‘‘in time ” to 
the motor. 

I will not name the makers of these mo- 
tors, but may say that they stand high in 
public estimation. 

We have eight or ten motors running 
here, and depend upon them entirely, so that 
any perfect machine is welcomed. The 
Elwell-Parker motors referred to are one and 
four horse-power nominal, but give far more 
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‘ senate in fact, t the four henequwer at half 
the current intended for maximum does 
more work than the motor displaced did at 
near maximum, f. ¢., current actually used 
in the two cases was at 20 to 45 amperes at 
100 volts in each case. 

There has been a tendency in manufac- 
tories to use large motors, and to distribute 
by means of shafting. This is right enough 
for a steam-engine, but for electro-motors it 
isa mistake. It is fair to assume that from 
the steam-engine to the latter, 50 per cent. of 
the power is lost for electrical means of dis- 
tribution. This seems bad, but no one con- 
siders the loss of power by the use of heavy 
shafting. I think it will be found 30 per 
cent. of loss is below the mark, for in fac- 
tories shafting is not always so well attended 
to as it should be, and alignment right at 
first soon alters and is ‘‘ out of mind.” 

Now, with a steam-engine, it must always 
run the whole of the main shafting; but if a 
small motor is placed to every machine 
throughout the factory, only the machine 
itself need run, or with its countershaft if 
required, and at such moments only when 
this machine is in use and at any desired 
variation of speed, if arranged for this. It 
is far easier to switch a current on and off 
than to shift a belt, and the factory roof may 
be lighter in construction by the absence of 
countershafting and shafting, and this pro- 
cess is clearly much more economical. 

I have conducted experiments of a ludi- 
crous kind to show the economy, viz., a gas 
engine running a dynamo in the same shop 
as the machines with small motors, and this 
showed a saving in gas over running the 
same machines with the shafting which 
existed direct from the gas-engine. 

This was a rough test, but a practical one, 
for the shafting was of the most modern 
kind. 

The only difficulty to contend with was to 
find a satisfactory motor which would run 
smoothly, not spark, and be efficient besides. 
This appears now to have been found. I 
dare say that some readers may think that I 
have the firm of Elwell-Parker on the brain 
after my letter published in your sister jour- 
nal last week, but it is not the case. The 
fact is that most of the leading and old- 
established firms have plenty of work in 
hand, and at all times view new departures 
with suspicion and dislike, because of the 
expense of altering standards, tools, and 
templets ; whereas a new company starts 
with all the experience of the old ones, and, 
not being tied down by precedent, starts fair 
to meet new exigencies, if the managers are 
clever people. And it is with such advan- 
tages that Messrs. Elwell-Parker have started. 
and they will no doubt “wake up” the old 
firms to ‘‘move on” likewise.—David Salo- 
mons. 





— 

«*, He blamed it on the telephone of 
course. ‘‘ We feel,” writes a Western editor, 
‘*that an apology is due to Widow Grimes. 
In our issue of last week we stated that she 
had eloped with an eighteen year old man. 
The truth is that she was thrown from an 
eight year old mare, while she was riding in 


a lope, and which slipped and fell. Mistakes 
will happen in the best regulated newspaper 
offices, and we are contident that when we 
state the item was sent Over a telephone wire 
no other apology will be needed.” 








2 


HLACTRICAL RHEVIEW . 








[March 2, 1886 




















American Institute of Electrical 
Engineers. 
For information of inquirers, we pu'lish 
the rules of this association. 
Amended December 8th, 1885. 
| 
OBJECTS. 
The objects of the American Institute of 
Electrical Engineers are, to promote the arts 


and sciences connected with the production | 


and utilization of electricity, and the welfare 
of those employed in these industries, by 
means of meetings for social intercourse, the 
reading and discussion of professional papers 
and the circulation, by means of publications 
among its members and associates, of the 
information thus obtained. 
i. 
MEMBERSHIP. 
The institute shall consist of members, 


honorary members and associates. Members eligible for immediate re election as presi-| present or voting. 


| 
| Year, but such members shall have no vote 
| for election of members. Any member or 
| associate in arrears may, at the discretion 
| Of the council, be deprived of the receipt of 
| publications, or stricken from the list of 
members when in arrears for one year; pro- 
| vided, that he may be restored to member- 


| Ship by the council on payment of all arrears, | 
or by re-election after an interval of three | 


years, 
IV. 
OFFICERS. 
| The affairs of the institute shall be man- 
| aged by a council, consisting of a president, 
six vice-presidents, twelve managers, a secre- 
| tary and a treasurer, who shall be elected 
| from among the members and associates of 
the institute at the annual meetings, to hold 
office as follows : 
| The president, the secretary and the treas- 
urer for one year (and no person shall be 


| seiiembatel at a regularly called meeting of| The copyright of all papers communicated 
| the council, at which less than a quorum is | to, and accepted by, the institute, shall be 
present, subject to the approval of a majority | vested in it, unless otherwise agreed between 
of the council, subsequently given in writing the council and the author. The author of 
to the secretary, and recorded by him with | each paper read before the institute shall be 
the minutes. /entitled to twelve copies, if printed, for his 
¥. | own use, and shall have the right to order 
ELECTIONS. |any number of copies at the cost of paper 
The annual election shall be held in the|and printing, provided said copies are not 
| city of New York, on the third Tuesday in | intended for sale. The institute is not, as a 
May of each year. Nominations for officers | body, responsible for the statements of fact 
may be made in writing to the secretary at | or opinion advanced in papers or discussions 
|any time previous to the meeting, but the|at its meetings, and it is understood that 
| votes shall be by ballots deposited only by | papers and discussions should not include 
| members actually present. Provided, that no| matters relating to politics or purely to 
| member or associate in arrears since the last trade. VIII 
| annual meeting shall be allowed to wate AMENDMENTS. 
until the said arrears shall have been paid. | ‘These rules may be amended at any regular 
| tf for any earsien - is deemed proper to post- meeting by a two-third vote of the members 
| pone the election, it may be adjourned from present, provided that written notice of the 
| day to day with the consent of two-thirds | proposed amendment shall have been given 
| at a previous meeting. 


shall be electrical experts, electricians, or | dent, who shall have held that office subse- | 
electrical engineers possessing such knowl- quent to the adoption of these rules, for two | 
edge of the principles of electrical science | consecutive years), the vice-presidents for two | 


VI. 
MEETINGS. 
The annual meeting of the institute shall | 


——__ + ae ——_—_——_ 
Something About Duplex Lamps. 
Brooxk.yn, March 1, 1886. 


and such familiarity with the practical appli- | years, and the managers for three years; ald | take place on the third Tuesday of May, at | Hditors Hlectrical Review : 


cations of electricity, in its several branches, | no v'ce-president or manager shall be eligible | which a report of tlre proceedings of the | 


as those branches imply. 

Honorary members shall be recommended 
by at least ten members or associates, and 
elected by the unanimous vote of the council, 
but shall not be entitled to vote or serve as 
members of the council. 

Associate members shall be- 
such personsas are or have 
been connected with the utili- 
zation of electricity, or who, 
by means of study or experi- 
mental investigation, are qual- 
ifying themselves to become 
identified with clectrical sci- 
ence, and such others to whose 
admission no objection shall 
be made by any member of 
the council. 

Proposals for admission shall 
be itmdorsed by at least three 

members or associates, and 
referred to the council, which 
shall have power to elect to 
associate membership only. 

All members and associates 
shall be equally entitled to the 
privileges of membership. 

Transfers from associate 
membership to membership 
may be made by the council 
upon application, subject to 
the approval of a board of 
examiners, which shall have 
the power from time to time 
to provide rules to test the 
qualifications of applicants. 
Such rules must be approved by the council. 
Any person rejected by the board shall have 
the right of appeal first to the council, and 
finally to any meeting of the institute. 

The board of examiners shall consist of 
five members (three of whom shall constitute 
a quorum), who shall be appointed by the 
president and approved by the council. 


| for immediate re-election to the same office 
at the expiration of the term for which he 
was elected. At each annual meeting a 
| president, three vice-presidents, four man- 
agers, a secretary and a treasurer shall be 
| elected, and the term”of office shall continue 





Fig. 2,—Tuet CoMMERCIAL CABLE CoMPANY’s STATION, ‘‘HAZELHILL,” CAPE Canso, Nova Scoria. 


until the adjournment of the meeting at 
which their successors are elected. 

At the first meeting for the election of offi- 
cers, a president, three vice-presidents to 
serve one year, three vice-presidents to serve 
two years, four managers to serve one year, 
four managers to serve two years, four man- 
agers to serve three years, a treasurer to 


DEAR Strs: I have read with much in- 
| institute, and an abstract of the accounts | terest your reports of the proceedings of the 
| shall be furnished by the council. Two! National Electric Light Convention in Balti- 
| other regular meetings of the institute shall | more. Much was said and done which was 
|be held in each year, at such times and | of great interest to the profession at large, 
| places as the council shall select, and notice | and while heartily agreeing with what was 


| of all meetings shall be “given ‘by mail, or | said and done, still there appears to me to be 
some points which would re- 


quire a little further elucida- 
tion. Among the first is the 
statement made by Mr. E. R. 
Weeks in his article on Op- 
erating Expenses, in which 
he states that ‘‘single lamps, 
with larger carbons, even 
where they must be retrim- 
med during service are more 
economical than the duplex 
lamps. The globes on the 
latter are more expensive and 
more frequently broken. The 
unequal expansion produced 
by heating the side adjacent 
to the arc and the sudden 
change of temperature by the 
shifting of the are to the 
other side always lead to this 
result in double lamps. More- 
over, owing to the crowded 
condition of the box of the 
duplex lamp, it is more apt 
to get eut of order and is 
more difficult to readjust; and 
as carbons are not uniform 
in their lasting qualities, the 
loss from burnt holders 
reaches it maximum where 
| otherwise, to all members and associates, at|this lamp is used.” I select this para- 
least twenty days in advance, Special meet-| graph from this interesting paper not 
|ings may be called whenever the council|in a fault finding spirit but because I 
| sees fit; and the secretary shall call a special | feel that it may convey a wrong impres- 
meeting on a requisition signed by fifteen or|sion as to the value and economy of the 
mcre members. The notices for special duplex lamp. I think it is evident, without 
meetings shall state the business to be trans- | argument, that any lamp which needs to be 
retrimmed during service is less economical 


They may not be members of the council, 
and at least three of them must reside 
within convenient distance of New York 
city. 

Any member or associate may be stricken 
from the list by the vote of three-fourths of 
the members of the council, due notice hav- 
ing been mailed in writing by the secretary 
to the said member or associate. 


II. 


DUES. 

The entrance fee shall be five dollars for 
each person. The dues of members and as- 
sociates shall be ten dollars per annum, pay- 
able in advance, at the annual meeting, 
except that new associate members elected 
shall pay in advance, pro rata, from the first 
of the month of their election until the next 
annual meeting. Honorary members shall 
not be liable to fees and dues Any member 
or associate may become, by the payment of 
one hundred dollars at any one time, a life 
member or associate, and shall not be liable 
thereafter to annual dues. The dues of 
members residing in foreign countries— 
beyond the seas—shall be five dollars per 





serve one year, and a secretary to serve one | 
year, shall be elected. 

The duties of all officers shall be such as 
usually pertain to their offices, or may be 
delegated to them by the council or institute; 
and the council may in its discretion require 
bonds to be given by the treasurer. At each 
annual meeting the council shall make a re- | 
port of proceedings to the institute, together 
with a financial statement. 

Vacancies in the council may occur by 
death or resignation; or the council may by | 
a vote of the majority of all its members, | 
declare the place of any officer vacant, on his 
failure for one year, from inability or other- 
wise, to attend the council meetings or to| 
perform the duties of his office. All vacan- | 
cies shall be filled by the appointment of the | 
council, and any person so appointed shall | 
hold office for the remainder of the term for | 
which his predecessor was elected or ap-| 
pointed; Proviied, that the said appomtment | 
shall not render him ineligible at the next | 
annual meeting. 

Five members of the council shall consti- 
tute a quorum; but the council may appoint 
an executive commiltee, or business may be | 


acted, and no other shall be entertained. 

Every question which shall come before 
any meeting of the institute, shall be decided, 
unless otherwise provided by these rules, by 
the votes of a majority of the members 
then present, Any member or associate 
may introduce a stranger to any meeting; 
but the latter shall not take part in the pro- 
ceedings without the consent of the meeting, 


VIL. 
PAPERS. 

The council shal] have power to decide on 
the propriety of communicating to the insti- 
tute any papers which may be received, 
and they shall be at liberty, when they think 
it desirable, to direct that any paper read 
before the institute shall be printed in the 
transactions. Intimation, when practicable, 
shall be given at each general meeting of 
the subject of the paper or papers to be 
read, und of the questions for discussion at 
the next mecting. The reading of papers 
shall not be delayed beyond such hour as the 
presiding officer shall think proper; and the 
election of members or other business may 
be adjourned by the presiding officer, to 
permit the reading and discussion of papers. 


than one which needs no retrimming, other 
conditions being equal. There is no neces- 
sity for the globes in the duplex lamps being 
more expensive than those used in the single 
lamps; it being perfectly possible to arrange 
the lamps so that the same globe can be used 
on both, and as for the breaking by the 
nearness of the heat of the arc to one side or 
the other I may be wrong, but I can only 
say that during considerable experience in 
the use of duplex lamps, in a large city in- 
stallation, I have never lost a single globe 
from this cause, and I see no good reason 
why it should be so. The most fruitful 
cause of loss of globes is the necessity for 
removing them from the lamps during trim- 
ming, and all lamps should be so arranged 
that it is not necessary to remove the globes 
to trim them. As regards the crowded con- 
dition of the duplex lamp box rendering it 
more liable to get out of order, this may be 
so in some lamps, but I think the cause for 
getting out of order is more frequently in the 
character of the shifting apparatus by which 
the current is diverted from one side of the 
lamp to the other. Some of these devices 
are so fearfully and wonderfully made that I 
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sometimes wonder how they work at all 
successfully. A properly constructed duplex 
lamp should be as simple in its construction 
as a single lamp, and the shifting apparatus 
be of such a character as to preclude any 
possibility of derangement. It should be 
purely mechanical in character and posi- 
tive in action, and above all not depend on 
any magnetic action to set it in motion. 
There are carbons and carbons—good, bad 
and indifferent—and it behooves those who 
use them to select only such makes as have 
been tried by experience and proved to be 
up to the required standard. Such carbons 
are made, I believe, and I have found no 
trouble when they are used, and all lamps 
should be so arranged that it would be im- 
possible, under any ordinary trimming, to 
loose carbon holders by being burnt out. 

To sum up, I believe that with a properly- 
arranged duplex lamp a greater economy can 
be obtained than by the use of a single lamp 
in all places where the length of time during 
which the lamp is required to operate pre- 
cludes the use of the single lamp. All of the 
before-mentioned objections have been met 
in the duplex lamp of my construction, and 
Iam speaking from experience in making the 
foregoing remarks. 

E. R. KNow es, 
Electrician Brooklyn Electrical 
Construction Co. 
—_—___++>-—_____ 
Interview with Superintendent Easterlin 
of the Southern Bell Telephone Co. 

A reporter for the Charleston, S. C., News 
and Courier recently called upon Mr. J. D. 
Easterlin, District Superintendent of the 
Southern Bell Telephone Company, and the 
following interview ensued: 

‘« Mr. Easterlin, having recently published 
in our paper an advertisement of the com- 
pany you represent, calling attention to the 
fact that you are not the American Bell 
Telephone Company, about which so much 
has recently been published in the news- 
papers, I thought I would call around and 
get you to explain to me the relations of 
your company to the one named. Why are 
there so many Bell Telephone Companies in 
the country?” 

Mr. Easterlin—‘‘ Because when the tele- 
phone was first invented it was not as fully 
appreciated as after-facts have shown it 
should have been, and the American Bell 
Telephone Company, which was organized 
at Boston for the purpose of developing the 
enterprise, had great difficulty in placing its 
stock, and as it had bitten off more than it 
could chew, it was quite willing to grant 
licenses, upon advantageous terms, to sub 
companies and individuals to work the coun- 
try, assigning to each a certain section. 
These sub-companies went to work, built ex- 
changes and developed the business to its 
present size.” 

‘* Yours, I believe, is called the Southern 
Bell Telephone and Telegraph Company. 
Will you tell me what section of the country 
is covered by your franchise?” 

Mr. Easterlin—‘‘ Yes, sir. Our territory 
embraces the States of Virginia, West Vir- 
ginia (south of the Baltimore and Ohio Rail- 
road), North and South Carolina, Georgia, 
Florida and Alabama.” 

‘*How do your rates compare with those 
of the North and West?” 

Mr. Easterlin— Recently the beard of 
trade of a neighboring city, believing that 
their city was being discriminated against, 
instituted an investigation into the matter, 
and the results of their labor show that the 
average price paid for telephone service at 
places of business within the United States 
is a fraction over $71; our average price is 
less than $60.” 

“In regard to the telephone litigation now 
going on, can you give me your views as to 
the probable results? ” 

Mr. Easterlin—‘‘ As a matter of fact the 
Southern Bell Telephone and Telegraph 
Company being only a licensee of the Ameri- 
can Bell Telephone Company, my knowledge 
either personally or as an officer of the former 
company is quite limited, not more than that 
of any intelligent outsider who has kept 
himself posted by reading both sides. How- 





' ever, I will say the American Bell Company 


claim, as you have doubtless seen, that there 
are three or more suits on the docket of the 
Supreme Court where infringing companies, 
having been enjoined by the District Courts 
on suits brought by the Be!l Company, have 
appealed to the Supreme Court. Some of 
these suits, had it not been for the interfer- 
ence of the Attorney General, would have 
been up for consideration by this high tribu- 
nal in a short while, but the action referred 
to will have the effect of delaying them, and 
giving the infringing companies, who have 
not as yet been enjoined, more time in which 
to place their worthless stock upon the 
public. I have been informed that the Bell 
counsel has urged the Attorney General, 
without success, to join them in a request to 
have these suits advanced on the docket so 
that an early decision could be had. It isa 
matter of record that so far as decisions 
have been reached, they have been in favor 
of Bell, both in the Courts and Patent Office. 
In the latter the matter has been reviewed 
within a year or so, in connection with some 
interferences.” 

‘‘T presume that when the patent runs 
out, which I understand will be within the 
next six or seven years, your prices for tele- 
phonic service will be very much reduced?” 





lated to promote a communistic spirit, citing 
fortunes made by various parties which no 
one can verify. One reckless statement in 
regard to the licensed companies is that there 
is not one of them but got back the cost of 
its construction the first year. The fact is 
that probably not one of them did that; cer- 
tainly this company has not gotten back the 
cost of its construction in six and a half 
years. We ask for fairness and justice on 
the part of the press, the same as is accorded 
other branches of legitimate business, and 
we shall endeavor to give the public as good 
service at as low rates as can possibly be 
done.” 
— ame 


Electrical Language. 
Editors Electrical Review : 

During my study of electricity, I have 
time and again been misied and puzzled by 
the many false terms commonly used in this 
branch of science. I refer to the gross 


looseness and inaccuracy ef language so often 
met with in daily papers and periodicals. 
My patienee, however, reached its bounds as 
I read in an article headed ‘*The Electric 
Light in Private Houses,” in the ELEcrRIcAL 
Review for Jan. 23, 1886, the following 
““The house, 


statement: including bed- 








Fic. 1.—View or Str WILLIAM THomson’s SrpHon RECORDER —THE LATEST DEVELOP- 
MENT IN OCEAN TELEGRAPHY.—USsED ON THE COMMERCIAL CABLE SysTEM. 


Mr. Easterlin—‘‘ We can’t cross that river 
until we come to it. Possibly the rates will 
be somewhat reduced. The general public 
have very exaggerated opinions as to our 
profits, and excusably so, as we believed 
when we went into the business that enor- 
mous dividends were ahead of us. These, 
however, have not materialized. Telephone 
stocks to-day do nt pay as much as those of 
many other kinds of business. Our company 
has been managed as economically as pos- 
sible, and we have only been able to average 
about four per cent. dividends.” 

“Is any of your stock owned South?” 

Mr. Easterlin—‘‘ Yes, sir, we have a good 
many stockholders on our territory, several 
of them being residents of this city, and one 
of them quite a heavy holder.” 

Mr. Easterlin, continuing, said—‘‘ We are 
not so much interested in the battles of the 
American Bell Company as we are that the 
newspapers should take pains to ascertain 
the truth of statements in regard to the busi- 
ness, as conducted by the sub-companies, 
before publishing them as facts. They 
would not, then, be so apt to make wild as- 
sertions calculated to prejudice the public 
against their fellow-citizens who are trying 
to give them a good, honest service for 
reasonable, in many cases too low, pay. For 
instance, the New York World has been 
printing some outrageous distortions of 
figures and facts about the business, calcu- 





rooms, is lighted by fifty Swan incandescent 
lamps of fifty volts and twenty candle- 
power each, burning a current of 1.3 
amperes per hour.” How such language 
ever found its way into the ELecrricaL 
REVIEw is to me incomprehensible. 

That which is commonly called a ‘‘ current 
of electricity * cannot be burned, neither can 
there be any connection whatever between 
amperes and hours, in the above case. 

For the sake of the science, as well as 
those who study the same, I would beg most 
earnestly that all possible resistance be 
brought to bear on this inflow of loose and 
meaningless expressions. Let us introduce 
into this current an infinity of ohms, and I 
feel assured that we shall never again hear 
of amperes per Lour, year or any number of 
years. 

Very respectfully yours, 
ALEXANDER WURTS. 


Hanover, Germany, Feb. 10. 


[The article which has disturbed our 
friend in Hanover, was written by Chas. J. 
Phipps, F. 8. A., of England. Ep. Review. } 


+ ae —__. 


* * The National Electric Mail Box Manu- 
facturing Company, Camden, N. J., has 
been organized with a capital stock of 
$100,000. Samuel W, Wray and others, 
incorporators. 





Sir Wm. Thomson’s Siphon Recorder. 

The siphon recorder shown in this engrav- 
ing is rapidly taking the place of the mirror 
galvanometer for ocean telegraphy, for the 
reason that it enables the operator to glance 
twice at any doubtful signal, thereby saving 
many errors. 

The recorder is really a galvanometer re- 
versed, instead of an electrical impulse 
passing through a coil of wire, moving a 
small magnet suspended in the center of it, 
as is the case with a galvanometer ; the re- 
corder bas the coil suspended and moveable, 
the maguet being stationary. In the engrav- 
ing the large horizontal cylinders are the 
two legs of a powerful electro-magnet, the 
iron trough in which they are placed forming 
the heel of the magnet. By placing them 
in this position the two poles come directly 
opposite and the lines of magnetic force are 
concentrated directly upon a small piece of 
iron, about 2 inches long by 34-inch broad, 
which is rigidly fixed between them ; the 
poles of the magnet never being allowed to 
come closer to the small piece of iron than 
4 of an inch, there are two narrow but very 
intense magnetic fields created. Round 
this small iron core and passing through the 
magnetic fields, is suspended a coil of very 
fine copper wire ; the coil is of such a size 
as to move with perfect freedom whenever 
an electrical impulse passes through it. 

In front of the large electromagnets will 
be seen a small insulated horizontal bar, to the 
ends of which a fine platinum wire is strung, 
and upon it is fastened the siphon, which is 
also connected by a silk fiber to the sus- 
pended coil. The siphon is a glass tube 
about two inches long and one hundreth of 
an inch in diameter ; the lower end of it can 
be seen pointing toward the paper slip, just 
over a wheel, whose duty is to draw the slip 
along steadily. 

The electrical impulses over a long cable 
are very feeble and if the siphon rested upon 
the paper ever so lightly the friction would 
be sufficient to prevent its moving laterally 
in obedience to the cable currents. The 
friction upon the paper was surmounted in 
the following manner by the use of static 
electricity. Above the large magnets and 
under the bell glass cover is an electro motor 
whose duty is double ; first, to turn the 
wheelwork which draws the paper; secondly, 
to generate static electricity by induction 
upon its surrounding plates. Attached to 
the small insulated horizontal bar, from 
which the siphon is suspended, is the ink-pot 
into which the upper end of the siphon dips. 
The static electricity generated by the motor 
is conducted to the ink-pot, charging it and 
the siphon so strongly that when the paper 
is drawn back about one-sixteenth of an 
inch the siphon is attracted until, touching 
the paper, it leaves an imprint of its point, 
and having at the same time discharged 
itself, it flies back to its former position, only 
to be again attracted towards the paper ; 
these attractions keep on steadily at about 
the rate of 90 per second, each one leaving a 
dot of ink. When no current is passing 
through the suspended coil, the siphon marks 
simply a continuous straight dotted line 
along the paper, but as soon as a signal is 
sent by the distant station the coil moves, 
dragging with it the siphon and making a 
lateral mark across the paper. A movement 
of the siphon in a direction from the opera- 
tor, represents a dot, and a movement in the 
opposite direction, a dash. 

The continental Morse characters are used, 
and are readily deciphered over the long 
cables at the rate of twenty words per 


minute. 
———_->e—_—_ — 

* * A peculiar feature of one of the latest 
electrical stoves invented in France is that 
apertures are formed in plates of refractory 
clay and plumbago, through which the wires 
are led; these plates are not inclosed, but are 
left exposed, so that the air can circulate 
very freely through and through the aper- 
tures, where it comes in contact with the 
redhot wires; wire bobbins are inserted in 
the apertures; each bobbin forms part of 
the electric circuit, and all are connected for 
quantity, these bobbins being, of course, 
heated by the of the current, and 
serving to heat the air as it passes to and 
fro over them. 
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The Congressional Committee appointed 
to investigate the Pan-Electric telephone 
scandal is now sitting in Washington, listen- 
ing to the testimony of interested parties. 
The evidence promises to be quite lengthy as 
well as interesting. 





The other day old Dave received a tele- 
gram from a man down in the country who 
wanted him to come down and clean out his 
well. After some one bad read the dispatch 
to the old man, he said: ‘‘De Lawd hab 
mussy on sich a man as I 1s. Gettin’ more 
*portant ebery day. Get a letter yesterday, 
an’ now I’se dun get a ’spatch. Uh, huh! 
When da kaint reach me wid a post-office da 
stretches ar er me wid de tillygraph wires.” 





A bill has been introduced in the Mary- 
land Senate giving the telephone and tele- 
graph companies the right to obtain by 
means of a jury of condemnation authority 
to put their wires underground without the 
consent of the Mayor and city council of 
Baltimore. In a great many cities that we 


know of, the electric companies would feel 
very happy and contented to have a Mayor 
and city council opposed to underground 
wires. 


There are subscribers to the telephone 
exchange in Indianapolis who now wish their 
State Legislature had displayed more wisdom 
and less knowledge. They want their tele- 
phones back. 





The fact that General Manager Sargent, of 
the Brooklyn Telephone Company, intends 
to use the Dorsett conduit indicates a proba- 
ble solution of the underground question 
from a telephonic standpoint. We learn, in 
addition, that the American Telephone and 
Telegraph Company have decided to adopt 
this conduit to carry their wires from the 
suburbs of Philadelphia into the heart of the 
city. 





On Saturday last the ‘‘ Turnbull” tele- 
phone was tried over the Baltimore and 
Ohio Telegraph Company’s lines between 
this city and Washington, and the result of 
the test is reported to have been very suc- 
cessful. The Baltimore and Ohio Company 
is an enterprising and popular telegraph 
company, but if it intends to put this city on 
conversational equality with Washington 
and flood us with the so-called eloquence 
that has in the past been buried in the Con- 
gressional Record, there will be a turn in popu- 
lar sentiment at once disastrous to the com- 
pany and discouraging to the bright elec- 
tricians now so earnest in their telephonic 
advance. 





On page 13 of this issue our readers will 
find several interesting and important state 
ments made to the public by the Consoli- 
dated Electric Light Company (Sawyer-Man), 
in which the pretentious claims of the Edi- 
son Company are punctured with neatness 
and dispatch. The peculiar methods of the 
latter company, in which brag and blustcr 
and threats against other companies and their 
licensees have been chiefly prominent, have 
finally induced the owners of the Sawyer- 
Man patents to take their present sure and 
decided stand. 





THE PRESENT CONDITION OF THE 
TELEPHONE BUSINESS. 


The Indiana telephone troubles, coming as 
they do at the present time, are anything but 
encouraging to parties interested, not only 
in the companies operating in that State, 
but stockholders elsewhere ; and it will not 
be surprising 1f the whole matter of rights 
in that and other States arrays two antago- 
nistic parties against each other, with strong 
communistic proclivities on the one side as 
against the owners and users of the tele- 
phone patents on the other. 

Were it not for the complication arising 
out of the investigation as to the validity of 
Bell’s patent, the Indiana question would be 
much easier of solution. In the normal con- 
dition of a clear title to a patent—of an exclu- 
sive right to the field in Indiana, the telephone 
people would hold the balance of power in 
their own hands, and could undoubtedly 
effect a compromise by resorting to a heroic 
school of practice by withdrawing from the 
State, and leaving the field, as far as tele- 
phonic facilities were concerned, in much the 
same condition as the cupboard of elderly 
Madame Hubbard when she went there in 
search of a bone, and the probability is that 
this would have been the policy adopted and 
carried out s» far as this could be effected 
under the legal restraints affecting the com- 
panies. 

There is, however, a drawback to this 
method resulting from the complication 
abovereferred to. The preliminary examina- 
tion as to valid cause for proceedings looking 
to the mention of the Bell patent is looked 
upon by the anti-Bell people, not as an in- 
vestigation before a grand jury, but rather 
as an informal conviction which only re 
quires the endorsement of subsequent pro- 
ceedings in form to become legal and bind- 
ing. In the minds of these parties the 
vacating of the Bell patents is a foregone 
conclusion, and hence, inasmuch as the Bell 
Company never had any legal rights, no in- 
junction will be granted against any tele- 
phone company desiring to occupy aban- 
doned territory, and therefore the several 





companies, if they desire to maintain their 





hold upon the State, must do so by remain- 
ing on the ground and giving service at 
losing rates of pay until such time as the 
validity of Bell's case is settled. 


There were, at the time of the recent de- 
cision of the Supreme Court, no less than 
seven telephone companies in the State. 


The Ohio Valley Telephone Company, 
with headquarters at Louisville, Ky., con- 
trols the counties of Clarke, Floyd, Harrison 
and Crawford, lying along the river; the 
City and Suburban Telegraph and Telephone 
Association branches over from Cincinnati 
into Dearborn county, taking in Lawrence- 
burgh and Aurora. The Cumberland Com- 
pany covers Dubois, Pike, Gibson, Warrick, 
Posy, Spencer, Perry and Vanderburgh 
counties An individual, Mr. L. Johnson, 
controls Knox, Greene, Shelby, Decatur, 
Jackson and Davies counties, including 
Vincennes, Shelbyville, Seymourand Bloom- 
field exchanges. The Chicago Company 
owns Lake and Porter counties, with an ex- 
change at Valparaiso. There was a hold- 
ing in Sullivan county, but this has 
been closed since the row began. The re- 
maining available portion of the State is 
in the hands of the Central Union Com- 
papy. 

The New York Times of the 4th of March 
says that the Central Union is playing a 
bluff game in Indiana. There is no chance 
for a bluff game, nothing to be gained by an 
attempt of that sort. Here is a law pre- 
scribing certain rates for certain services, 
and affixing certain pénalties for violations 
of the law. That law, while it remains on 
the statute book, so far as State authority or 
power of revoke is concerned, cannot be 
questioned ; the highest State tribunal has 
affixed its seal of endorsement upon it. 
How then can there be any bluff game on 
the part of the company ? 

Says the Times: *‘The company’s pre- 
tense that it can make no money at $3 
a month rental for its telephone instruments 
isa humbug. * * * When a telephone 
instrument complete costs only $3.42, and 
the total average expenditure for ‘plant’ 
for each subscriber is only about $11, it is 
preposterous to assert that the telephone 
business cannot be made profitable at a 
charge of $36 a year to each customer.” 
(Important, if true. ] 

This method of assuming a basis and 
predicating argument on such assumption 
has a remarkable flavor of the Col. Sellers 
type of proclamation ; and no matter what 
facts might be offered in refutation, these 
statements, untrue as they are, would, like 
Banquo’s ghost, refuse to down. “Yet 
silence on the part of the companies is 
assumed to be evidence of guilt and so far 
as conviction of their traducers is concerned 
the telephone people might as well keep their 
own counsel as attempt to speak in their own 
defense. It isa case of wolf and lamb as 
given in the old fable, or the New England 
witch test; if innocent they drowned, if 
guilty they lived and must be burned. 

Yet the Central Union and all the tele- 
phone people in the State of Indiana have 
adopted this ‘‘ bluff” game with wonder- 
ful unanimity of thought, and, so fast as the 
expiration of present contracts will permit, 
will quietly withdraw from the field where- 
ever under the lawful rates the expenses will 
overbalance the receipts. 

And what may seem at first blush a little 
curious to the general public, is the fact that 
in the largest exchanges, that is, where the 
greatest amount of work is done, in what 
might perhaps be looked upon as the whole- 
sale exchanges, this discrepancy is the 
widest. In the telephone business what at 
a glance appears to be wholesale dealing, on 
investigation proves in reality to be a retail 
business. The subscribers who are in an 
exchange of 4,000 will certainly use their 
telephones on an average many times oftener 
than the members of an aggregation of 40 
or 400. Say each subscriber for instance, 
were restricted to the use of his telephone to 
three times per day. Inthe smaller of the 
above exchanges there would be 120 calls per 
diem, in the second 1,200, and in the larger 
12,000 calls. If, then, we suppose that to 





attend the 40 subscribers fully employs one 
person we will have ten operators in the 400 
office, and one hundred operators in the 
larger office to accomplish the same service. 

The additional facilities for communica- 
tion which the largest exchange offers 
naturally increases the number of calls per 
capita of subscribers. In the small exchange 
above there are only thirty-nine subscribers 
with which any one of the forty may con- 
verse. In the medium sized exchange each 
subscriber may at will call up any one of 
three hundred and ninety-nine, and in the 
exchange of four thousand, there are three 
thousand nine hundred and ninety-nine sub- 
scribers with which any one of the rest 
may converse at any time. 

Now, if for a moment we consider the 
number of calls which are probable in a 
combination like this last, we can, perhaps, 
see how a large exchange is more expensive 
as well as more valuable to the individual 
subscribers than a small exchange. 

All this has been repeatedly shown in de- 
tail, and tabulated exhibits of receipts and 
expenses published to verify the reasoning 
by facts; but of what use is all this ? The 
communist is on parade, the red flag is 
waving on high, and he is bound to pull 
down what he cannot own, destroy what he 
neither did nor can build, ruin where he 


cannot rule. 
——_ + —_—_. 


GENERAL WESTERN NEWS. 

There are pros and cons in the telephone 
controversy, which is now believed to be 
near an approximate conclusion, that are of 
general interest to the public. Among these 
the cross fire between the Bell and Gray 
people furnishes some of the most curious, 
to call them by no other name. 

In a recent number of the New York Post, 
Mr. Edward N. Dickenson makes some state- 
ments which bear on the question. He says: 
“There is one statement of fact which, in 
the present heated controversy, ought not to 
pass without correction. That statement is 
that Gray’s caveat exhibited a liquid trans- 
mitter similar to the one tried at the Centen- 
nial by Prof. Bell. The accusation is in 
these words: ‘It was that form of Prof. 
Gray’s, and not the form which Prof. Bell 
describes in his patent, which was one of 
those successfully used by Bell at the Cen- 
tennial exposition of 1876, and which at 
that time excited so much interest and aston- 
ishment.’ The fact is that it was the ‘mag- 
neto telephone,’ and not the liquid trans- 
mitter form which Bell exhibited, and which 
excited the astonishment. Gray was present 
on the occasion referred to, and himself 
talked through the Bell magneto telephone, 
and expressed as much astonishment as any 
one. His testimony on the subject is in the 
Dowd record, Vol. 1, p. 126, q. 53, when he 
was asked to describe the Bell Centennial 
instrument, and he described it fully as a 
magneto. He was asked, ‘was such a com- 
bination for the purpose of a telephone trans- 
mitter new with Prof. Bell, so faras you 
know ?’ And he answered : ‘It was, so far 
as I know,’ and on cross-examination he said 
in reference to that telephone: ‘I have no 
recollection of having seen any other than 
the one described.’ ” 





The exhibition which made Bell famous 
was on Sunday, and was arranged by Prof. 
Barker for the purpose of exhibiting Gray’s 
musical telephone, ‘‘adapted for the trans- 
mission of tunes.” No one there had heard 
of Bell’s “speaking telephone” till after 
Gray had shown his harmonic telephone, 
when Prof. Bell asked leave to exhibit some- 
thing he had, and produced the “ talking 
telephone,” to the great astonishment of the 
selected scientific audience which came there 
for no such purpose. Mr. Gray listened to 
it and repeated what was spoken, as did the 
Emperor of Brazil, Sir Wm. Thomson and 
many others, and at once Bell becames 
famous. Prof. Watson, of Ann Arbor, who 
was present, published in the Nation, Dec. 
5, 1878, a statement that Gray said in respect 
to this exhibition: ‘That we have been de- 
ceived in some way, that the transmission 
was by actual metallic contact through the 
wire,” and that it was, to use his own words 
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“nothing more than the old Lover’s Tele- 
graph.” This Gray denied when he was de- 
fending the Dowd case, in which he was a 
party in interest as a large owner in the de- 
fendant company, but said: ‘I remember 
saying to Prof. Barker that if the wires con- 
necting the transmitter and receiver of Prof. 
Bell’s apparatus were properly suspended, 


OC, « that the results might possi- 
bly be obtained through the wire” (p. 143 
Dowd). 


Prof. Barker, who testified for the de- 
fendants in the Overland cases, says that 
there was no water transmitter at the Cen- 
tennial exhibition; but he made this very im- 
portant statement : ‘‘ He (Gray) said he was 
much surprised that the results he had heard 
had been obtained with the form of transmitter 
Bell had used ; and remarked that the effect 
might have been produced by mechanical 
transmission, although from the arrange- 
ment of the wires it was not easy to see how 
this was possible ;” and on cross-examina- 
tion, he said: ‘‘The impression that I re- 
ceived from Gray’s remark was that on hear- 
ing the sounds in the telephone the first im- 
pression was that they had been transmitted 
mechanically by an actual vibration of the 
intervening medium, as in the string tele- 
phone, so called, but that on examining the 
wires they appeared to be so fastened that 
such mechanical transmission did not seem 
possible.” 

Per Contra—Mr. D. K. Tripp, who is 
Prof. Gray’s attorney, has recently pub- 
lished some statements over his own signa- 
ture, from which the following points are 
gleaned : 

‘* Being familiar with the record and know- 
ing the disposition of Elisha Gray, I believe 
I can state the facts in their true light. 
Whatever admissions may have been made by 
Prof. Gray and whatever he may have said 
in any letter written to Mr. Bell or to his 
attorney, Mr. Baldwin (who is now and has 
been for years in the service of the Bell 
Telephone Company), must be considered 
as having been made and written with the 
honest intent of doing absolute justice to 
every one; and, as his attorney, I am 
authorized to say that he will submit all his 
testimony given in the collusive cases of the 
past and all his letters to the judgment of 
the world, and if any one will point out a 
single word admitting that he did not invent 
the telephone the 14th day of February, 
1876, then there may be some value in re- 
calling his testimony. Mr. Gray has never 
admitted that he did not invent the tele- 
phone. It is true that Bell did not exhibit a 
liquid transmitter at the Centennial, and itis 
true that Gray testified to this—and it is also 
true that if Bell had a liquid transmitter he 
kept it out of sight at that time. 

‘Tf Bell had shown the liquid transmitter 
at the Centennial yw | would have been 
suspicious that he (Bell) had obtained some 
knowledge of his (Gray’s) invention at that 
time, and would doubtless have resulted in 
Gray protecting himself. As it was he was 
deceived as to the real facts. And when he 
looked upon that magnificent invention he 
supposed that Bell had arrived at substan- 
tially the same result by a little different 
mode of transmitting, and had done his work 
without a hint or any knowledge whatever 
of what Gray had done.” 

The facts, as stated by Mr. Tripp, are : 

Bell and Gray filed papers the same day, 
Feb. 14, 1876, the former an application for 
multiple telegraphy, the latter a caveat fora 
‘‘ talking telegraph.” This last so perfectly 
described the instrument that from it one 
skilled in that class of work could have con- 
structed a telephone. Gray’s work was ac- 
complished, so far as protecting his rights 
under the law were concerned, on the 14th of 
February, 1876. 

Gray was notified to complete his applica- 
tion within three months, as the examiner 
had decided the two application were in 
interference. The two applications or filings 
occurring on, the same day to determine 
priority rights it became necessary to divide 
the day—which had not been customary 
prior to that date. Theoffice having decided 
that Bell’s application was the elder, the 
notice of interference was withdrawn; but 
not until Gray had been notified. 

Then Bell went to Washington, obtained 
a knowledge of Gray’s caveat, and on the 
29th of February so amended his applica- 
tion as to cover the ground which would 
shut out Gray. Bell went home in hot haste, 





and on the 10th of March made a telephone, 
from which he obtained his first transmission 
of articulate speech. This telephone was a 
liquid transmitter, like that described in 
Gray’s caveat, and wholly unlike that de- 
scribed in his (Bell’s) patent which had been 
issued three days before. So it appears that 
Bell actually had an instrument before Gray 
had made one, but from Gray’s deseription, 
made by Watson, exactly as he would have 
made it under Gray’s directions, using his 
own skill in working out the details. 

Then Bell, not daring to use this experi- 
ment, and not daring to apply for a patent, 
because of Gray’s caveat, took the receiver 
shown in Gray’s caveat, and used it as both 
a receiver and transmitter—the form known 
as the ‘“‘ Magneto transmitter.” Bell made 
this application, but not until after the prob- 
lem had been solved by the variable resist- 
ance transmitter of Gray. Bell did not invent 
the magneto as an apparatus—it was not new 
to Gray, as he had devised and used it nearly 
two years before he filed his caveat!in his 
musical instrument. 

The admission of Gray referred to the 
magneto transmitter, and he has never ad- 
mitted either in his lecture or in his letters 
that he did not file a compiete description of 
a complete invention—a new art—in his 
caveat of Feb. 14, 1876. He has never ad- 
mitted that Bell’s application, filed the same 
day, contained the description of the tele- 
phone, but has always asserted to the con- 
trary. Baldwin, Gray’s attorney at Wasb- 
ington, on March 3rd (four days before Bell’s 
patent issued) wrote to Dr. 8.8. White, who 
was furnishing the money for Gray to per- 
fect his harmonic system, saying that an 
application might be made for a patent 
before Bell’s patent vould issue, but advised 
against such action, because ‘‘ Bell’s applica- 
tion was sworn to Jan. 2, 1876.” Gray took 
the advice and remained quiet and uncon- 
cerned, until he was‘startled at the Centen- 
nial by learning that Bell had made a tele- 
phone since his patent. On inquiry, Gray 
was informed by his attorney that he (Gray) 
had lost his rights, as Bell had actually made 
an instrument, and induced him to believe 
that Bell had actually preceded him ; and 
believing this he was willing to withdraw his 
claims to that which he was led to believe 
belonged to another. 

But for recent developments having led 
Gray to the belief that he had been griev- 
ously imposed upon and wronged, either 
wilfully orinadvertantly, at the Patent-office, 
he would never have opened his mouth in 
self defense. It makes no difference what 
he may have admitted or written—his eyes 
were closed to the real facts and to the real 
legal position he occupied, through the bad 
advice of counsel. 

In conclusion Mr. Tripp says: ‘‘ Prof. 
Gray believes be has been defrauded. Be- 
lieving this, he owes it to the truth of his- 
tory, to his family, and to himself that he 
allow the most searching investigation to .be 
made.” 

From all the above may be condensed 
pretty much all there is of the Gray and Bell 
entanglement. Of course this can only 
affect the general question after the other 
general question (the latter, perhaps a major 
general, while the former is only a brigadier) 
of whether any one this side of Reiss is 
entitled to a patent. If the Reiss claim is 
substantiated, then it becomes a scrub race, 
as it were, where one horse—the Bell— 
knows the track better than the field against 
which he is running. 

If, however, Reiss and the rest of the 
claimants whose foreheads are branded with 
dates back of 1867, are ruled out, then comes 
this question of priority between Gray and 
Bell. 

In the event of a change of kings, what 
are we frogs to do? To take a monopoly 
from one and ‘give it to another individual 
or company, is that a guarantee of less rates, 
better service or economy of breath? Will 
we have less chaff from operators and fewer 
naughty words from people who convert 
their transmitters into cuspidors and fog 
horns? If we are to have a change of 
masters, pray heaven the above be all con- 
sidered and all amended. 





Detroit, which like Buffalo quite resem- 
bles the drying yard of some giant laundry, 
save that there are no visible garments upon 
the lines, hasat last wakened to the existence 
of overhead wires, and the initiatory steps 
have been taken to {compel the wires to go 
down below. The clincher which wrought 
this result was a million dollar fire a while 
ago, the cause of which was traced to the 
electric light wires. 





Experiments are being made upon the 
Chicago, Milwaukee and St. Paul road, with 
the Smith-Edison-Gilliland Induction train 
telegraph system, between Milwaukee and 
Chicago. This is the system generally 
known as the Edison system, based upon W. 
W. Smith’s idea, patented about five years 
ago, of using the metal roof of a car fora 
condenser plate, to which the receiving or 
transmitting apparatus is attached through a 
switch in the car to ground. 





8. G. Lynch, 144 La Salle street, gives 
the following quotations as telephone stock 
values : 


Chicago....... itawetedeusmas $375 @ $400 
Contral Uniee ......0.c.e0 +» O@ Sil 
EC Sicckeuseras vdrianes 65@ 67 
 inéacvstascence ws Me 
PE IIE 00.0~n0s0ccses0 2@ 30 
PP iacsassae. » sso0aee 18@ 2 
Rocky Mountain Bell.......... 40@ 45 
Missouri & Kansas..... éonesen 53@ 54 


Missouri & Kansas, Script, 52 
cents on the dollar. 


Sa cbteesasvdarecusnsie+ow 15@ 17 
PE cwcickbonewes eee M0@ 
ED irae caceesaceee *... 110@ 112 
eee 150 @ 155 





BOSTON ELECTRICAL NEWS. 

At a recent meeting of the Waltham board 
of trade, the committee on electric lights 
made their report. The organization of a 
company will be immediately proceeded 
with. As soon as the plant is in working 
order there will be a general demand for the 
light in stores, halls and probably for street 
illumination. 





The committee on street railways of the 
Legislature held a hearing this week on the 
expediency of legislation to grant street rail- 
road companies the right to operate their 
roads by electricity and also distribute cur- 
rent for incandescent and arc lights and the 
distribution of power. It is claimed that 
under the present laws, towns and cities 
have a right to dictate what motive power 
shall be used on street railroads, and legisla- 
tion is desired so that no difficulties may be 
in the way of a change. There was little 
opposition and that only on the part of the 
Watertown Gas Co. 


It is advocated in some directions that the 


State laws be so changed that existing gas 


companies in Massachusetts may increase 
their plant by the addition of an electric- 
light system to their works without separate 
legislation in the case of each company 


applying. 





Mr. M. 8S. Greenough of the Boston Gas 
Light Co., in his address as president of the 
New England Association of Gas Engineers, 
at the last meeting held at Providence, R. L., 
said that local gas companies ,should give 
attention to the question of adding electric 
lighting to their present business. He ad- 
mitted the superiority of electricity in hot 
weather, which on account of its safety, cool- 
ness and entire control, is more desirable than 
gas, but that in winter the latter had the 
advantage. 





A new form of resistance is interesting 
from the fact that six inches in length meas- 
ure 2,400,000,000 ohms, The substance is a 
lead pencil mark. 


The ‘‘ mammoth ” 125 candle-power lamps 
have been placed in the City Hall. The 
lamps are run on a Brush 60 arc-light circuit 
and have given such good satisfaction in the 
Rogers building, 209 Washington street, 





that they have been placed all through the 
corridors of that_building. 





There ought to be a stronger alliance be- 
tween the insurance examiners and electric 
light companies. At present there is much 
misunderstanding between the electric light 
interests and the stock imsurance companies. 
There is no trouble on the part of the mut- 
ual fire insurance companies, for they work 
with the electric people, and are a help 
rather than a hindrance. It is recommended 
that there be monthly meetings of the insur- 
ance inspectors and electric light companies’ 
representatives; that all wiring men should 
be examined and have a certificate from an 
insurance board, and that all changes in the 
rules and regulations relating to the installa- 
tion or operating of electric light plants 
should be sent to all agents and certified 
wirers of the electric companies. In the 
past plants have failed to be satisfactory to 
the insurance companies, because some rule 
recently passed and not brought to the atten- 
tion of the electrical public had not been 
followed. Both parties should work to- 
gether, for they are both using their best en- 
deavors for the same end, ¢. e. to prevent the 
destruction of property by fire. 





The Acushnet horse railroad, of New Bed- 
ford, have made contracts to have their road 
equipped within sixty days for the substitu- 
tion of electricity in place of horses, as a 
motive power. 





The Keegan Electric Motor solves the 
problem of small powers for domestic and 
mechanical uses. It is simple, compact and 
self-contained. Its operation is easily under- 
stood, and the liability to get out of order is 
reduced toa minimum. This motor excels 
in the economy of consumption of battery 
materials. About two amperes, a small 
current, is required to run it. The electro- 
motive force required for the B moter is 
from 10 to 25 volts, according to the power 
developed. The Keegan motor, taking advan- 
tage of the fact that a battery will last longest 
on an external circuit of high resistance, 
is wound with fine wire of high resistance. 
The form of the pole pieces is novel; instead 
of attraction and repulsion, the forces act 
together to move the armature, which practi- 
cally has no dead center. The current is 
broken only two times each revolution, and 
the commutator and brushes have contact 
surfaces of platinum. For the outer cell of 
the batteries used by the inventor, chromic 
acid is sold by Wm. J. Keenan, 73 Cornhill, 
Boston, where the motors may be seen in 
operation. 

Boston, March 17. 








A NEW TELEGRAPH AND TELE. 
PHONE COMPANY IN PENNSYLI- 
VANIA. 


Notice has been published in many coun- 
ties of the State of Pennsylvania, stating 
that an application will be made to the Gov- 
ernor on April 15 for a charter which it is 
believed is to cover an extensive scheme of 
operations. The name of the proposed cor- 
poration is the Baltimore and Ohio Tele- 
graph Company of Pennsylvania. The ap- 
plicants for the charter are Frank W. Griffin, 
Joseph R. Kenney, Jacob S. W. Phillips, 
David H. Bates, and Charles Selden, and 
the notice is signed by their solicitor in 
Philadelphia. The character and objects of 
the company are the constructing, maintain- 
ing, and leasing of lines of telegraph for the 
private use of individuals, firms, and corpo- 
rations, municipal or otherwise; for general 
and messenger business, for police and fire 
alarm, and for the transaction of any busi- 
ness in which electricity over or through 
wires may be applied to any useful purpose. 
The last stated object covers the telephone 
and electric light, and it is understood that 
the new company will enter into a rivalry 
with all others in these as well as in the busi- 
ness of establishing telegraph lines. It is 
claimed that under a charter such as is to be 
applied for, the company may go into any 
town or city in the State and put up its poles, 
wires, and other machinery for lighting and 
other purposes, even in competition with in- 
corporated local companies, and it is asserted 
that the practical carrying out of the scheme 
means a monopoly of the business of furnish- 
ing electricity for all the purposes to which 
it may,be applied. 

















»", It has been suggested that the tele- 
phone may be advantageously used to trans- 
mit messages between sufferers from infect- 
ious diseases and their friends. 


«*, A. K. Eaton, of 65 Henry street, 
Brooklyn, N. Y., has issued an illustrated 
catalogue of his instruments of electrical 
measurements and spectroscopic appliances. 


«*» The Rev. Wm. Taylor, of Niles’ 
Mich., is the inventor of a new telephone’ 
which he patented last month. It is called 
the ‘‘Domestic Acoustic Telephone,” is run 
without a battery, but has an alarm bell. 


x*, Bell telephone advanced from 1524 to 
161 upon advices from Washington that it 
was rumored that Mr. Garland will resign, 
and that the suit against the Bell company 
by the Government will be withdrawn.— 
Boston Post. 


«*» H. L. Leach, general Southwestern 
agent of the Inter-State Telephone Com- 
pany, of Chicago, is in Indianapolis, looking 
over the field. He claims that his company 
is giving satisfactory telephone service else- 
where, and that it can do so in Indiana at 
legal rates. Possibly the owners of the Bell 
patents will have something to say. 


»*, If telegraph messages are able to 
jump through the air from point to point, 
the unwary pedestrian is placed in a pre- 
‘arious position. What with slippery side 
walks, banana and orange peel, and the 
liability of getting knocked down by a tele- 
graph message that is in a hurry to get some- 
where, outdoor life will be a burden. 

*, In speaking of the withdrawal of the 
Central Union Telephone Company from 
business, in the state of Indiana, the Indian 
apolis Sentinel says: ‘‘We have no other 
feeling than that of kindness toward the 
company, and bear cheerful testimony to the 
satisfactory way in which it has served our 
people in connection with the Exchange in 
this city.” 

«*, Mr. Edison is now a married man, 
and electric candles, electric nursing bottles, 
electric safety pins, electric machines to get 
up and walk the baby in the middle of the 
night, electric devices for cutting teeth and 
searing off whooping cough, croup and 
measles are among the possible inventions of 
the future to reduce the troubles, trials and 
petty annoyances now certain to occur in 
every well regulated family.—Chica,o Trib- 
une. 

«*, There isa bill before the committee on 
railroads, ete., of the Ohio Legislature, 
similar to the Indiana bill, which the tele- 
phone companies are in hopes will not be 
reported on favorably by the committee, 
although this decision in Indiana may influ- 
ence them to some extent. The matter will 
be decided within the next ten days. The 
Legislatures of Kansas, Missouri, Minnesota, 
Arkansas and Texas do not meet until next 
year, and if this Ohio matter can be post. 
poned one year, it can easily be demonstrated 
that the business cannot be run for the 
prices provided in the bill. 

*, The iron conduit of the Sectional Un 
derground Company, of Philadelphia, again 
exploded in Chicago, one day last week, as 
described in the following special to the N. Y. 
Tribune: *‘ There was a terrific explosion of 
gas at Clark and Madison streets, at 1.30 
p. M. to-dayand.the hughe iron cover of a 
manhole went flying through the air twenty- 
five feet away. The streets were full of 
teams and street cars, and the side-walks in 
all directions were crowded, and every one 
was badly startled. The explosion came 
from the underground conduit of the tele- 
graph and telephone lines, and had been 
caused by escaping gas, but in just what 
manner is not yet ascertained. Nobody was 
hurt.” 





x", Captain J. F. Janes, who has just re- 
turned from a trip of twenty-three days 
at sea in his pilot boat, reports that the elec- 
tric lights can be plainly seen from the 
summit of Santa Barbara Island, forty-five 
miles at sea, or over sixty miles from Los 
Angeles. The European ships standing up 
the Santa Barbara channel nearly every time 
mistake them for the lights of San Pedro, 
and stand in to Santa Monica, as the electric 
lights are not yet down onany chart. At 
that distance Captain Janes says that the 
lights appear as big as they do near the city. 
—Los Angeles Express. 


x", The Central Union Telephone Com- 
pany has issued legal notice to 474 subscribers 
in Indianapolis, 26 at Lafayette and 54 at 
Terre Haute, that their contracts will be 
terminated March 31 and their telephone 
service discontinued. The contracts of the 
remaining subscribers in Indianapolis and 
other cities can not be terminated until June 
30, as they did not sign the contracts provid- 
ing that fifteen days’ notice was sufficient. 
Forty-one toll stations in Indiana have also 
been discontinued. The published statement 
that the company might possibly continue 
their private lines of subscribers has caused 
many applications to be made for private 
lines by subscribers who now realize that 
they can not get along without telephone 
service 


«*, The telephone is made the means of 
disturbing the equanimity of a Kansas paper, 
judging from the following in the Leaven- 
worth Times: ‘‘Manager Luthur, of the 
telephone exchange, informs the Times that 
some disreputable parties are nightly calling 
up respectable people at their houses and 
using indecent, vile and vulgar language, 
and when asked where they are reply ‘at the 
Times office.’ The parties that use the 
telephone are not patrons of the company 
and contribute nothing to its support, The 
manager, Mr. Luther, has located the place 
from which the call emanates and will, if the 
acts spoken of are not discontinued, report 
the names to the authorities and have them 
prosecuted to the full extent of the law, it 
being a criminal offense to send such vile 
language over the wires. A word to the 
wise is sufficient.” 


»*, Professor Page made a trial trip with 
his electro-magnetic locomotive on Tuesday, 
April 29, 1851, starting frem Washington. 
The progress of the locomotive was at first 
so slow that a boy was enabled to keep pace 
with it for several hundred feet. But the 
speed was soon increased, and Bladensburg, 
a distance of, I believe, about five miles and 
a quarter, was reached in thirty-nine minutes. 
When within two miles of that place, the 
power of the battery being fully up, the 
locomotive began to run, on nearly a level 
plane, at the rate of nineteen miles an hour, 
or seven miles faster than the greatest speed 
heretofore attained. This velocity was con- 
tinued for a mile, when one of the cells 
cracked entirely open, which the 
acids to intermix, and as a consequence, the 
propelling power was partially weakened. 
Two of the other cells subsequently met 
with a similar disaster. The professor pro- 
ceeded cautiously, fearing obstructions on 
the way, such as the coming of cars in the 
opposite direction, and cattle on the road 
Seven halts were made, occupying in all 
forty minutes. But, notwithstanding these 
hindrances and delays, the trip to and from 
Bladensburg was‘accomplished in one minute 
less than two hours. The cells were made 
of light earthenware, for the purpose of ex 
periment merely, without reference to dura- 
bility. This part of the apparatus could 
the-efore easily be guarded against mishap. 
The great point established was, that a loco- 
motive on the principle of Professor Page, 
could be made to travel nineteen miles an 
hour. But it was found on subsequent trials 
that the least jolt, such as that caused by the 
end of a rail a little above the level, threw 
the batteries out of working order, and the 
result was a halt. This defect could not be 
overcome, and Professor Page reluctantly 
abandoned his discovery. —Ben. Perley Poore, 
in the Boston Budget. 
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How the Messenger Business is Conducted 
in San Francisco, 

In a recent issue of the Alta California, of 
San Francisco, appears an interesting ac- 
count of the past methods of the rival com- 
panies engaged in the messenger service in 
that city: The little blue cloth-bound, brass- 
buttoned messengers that flit about the city 
at larger or smaller rates of speed, according 
to the prospects of a tip or their desire to 
play ‘‘crusoe,” are the stock in trade of two 
pretty heavy corporations, and if the spirit 
of rivalry between the two companies in- 
fected the boys, the chances are that their 
bills for shoe leather would be larger than 
their salaries. Four years ago, when the 
San Francisco District Telegraph Company 
was organized, in opposition to the Ameri- 
can District Company, the prices of service 
were mutual, the rate being fifteen cents per 
half hour, thirty cents per hour, and an ad-, 
ditional five cents for every odd ten minutes 
over either space of time. Both companies 
flourished at these charges, the American 
paying steady dividends, while the San 
Francisco rapidly repaid the stockholders 
their investment in the plant, and in due 
time would have commenced the payment of 
dividends but for the war of rates that en- 
sued after two years’ hot competition at the 
old prices. After exhausting the business 
that could be brought in by agents, the 
American District Company, in December, 
1883, made the war active by reducing the 
price of service to ten cents per half hour. 
The San Francisco Company, to make a 
stand-off on the bid for patronage and at the 
same time keep up rates to the public, 
adopted a rebate system which appealed to 
the cupidity of the proprietors of lodging- 
houses, saloons and other public piaces 
where a considerable demand for service 
existed. This rebate took the form of a 
present of five cents to the preprietor every 
time one of the San Francisco Company’s 
boxes was turned in from the house, the 
condition being that the box of no other 
company should be maintained. Then the 
war descended from temperate to hot, and 
the bonus system came in, each company 
piying heavy prices for the exclusive privi- 
lege of maintaining its call boxes in good 
localities. These prices ranged from $20 to 
$200 per year, the lodging-house keepers 
growing more and more rapacious in their 
demands as they appreciated the desire of 
each company to freeze the other out and 
secure a monopoly. The cutting finally 
reached so low a point that in addition to 
the bonuses the rebate was also paid, and 
special rates, barely covering the cost of 
service, were made with many patrons. To 
show the extent of the business and the 
activity of the warfare, it is only necessary 
to state that between February and August 
last each company expended between $7,000 
and $8,000 in bonuses alone. The San 
Francisco Company just about paid expenses, 
but made nothing. The American District 
messenger service is only a branch of the Gold 
and Stock Company’s business, which also 
controls the greater portion of the stock in 
the Bell Telephone business here. The 
messenger branch, since the war began, has 
not been profiiable, but having the two 
other branches of the business to draw on, 
dividends were constantly kept up until the 
last one fell due, and it, too, would probably 
have been paid but for the secretary levant- 
ing with several thousand dollars, all of 
which proved a total loss. In August last 
the heads of the two institutions met in 
friendly converse, one day, and began a 
comparison of notes, 

The result was that they found that neither 
company had gained anything in the way of 
business, and that the subscribers of both re- 
mained about the same as when the war 
began. Their conclusion was that neither 
had made anything by it, and that all the 
profits had gone into the pockets of the 
generous public, Both managers concluded 
that the system was conducive of habits of 
slothfulness on the part of the public, which 
could more easily afford to hire messengers 
during war times than pay car fare or wear 
out shoeleather in transacting its business 





personally. A ‘pipe of peace was therefore 





smoked, and a talk held concerning a cessa- 


tion of hostilities. Many contracts with 
lodging-houses were about expiring, and in- 
quiries developed the fact that the rise in 
prices would call for an outlay of about 
$15,000 from each side if the companies 
maintained their prestige and call boxes, 
The negotiations continued to progress, and 
the first of next month was selected for 
joining hands and ceasing the war. This 
date was selected because it pretty thoroughly 
exhausts all the contracts now in existence. 
The arrangement was concluded yesterday 
afternoon, and after the 1st prox. the 
rival corporations will be as amicable as 
cooing doves in the spring time. An agree- 
ment was drawn up and signed yesterday at 
1 Pp. M., and the notic s to customers will be 
out to-day. According to the terms of the 
agreement no more will the landlady be 
able to pay a month’s rent with her bonus, 
nor the proprietor of the big saloon buy a 
barrel of whisky with the rent he receives 
for storage of the little piece of clockwork 
with a leng wire attached. The agreement 
is castiron in its provisions, and provides for 
a forfeiture of $1,000 for each violation of 
apy of its provisions by either company. 
The securing of patronage is to be left to 
legitimate methods and popular favor, and 
the old rates of fifteen cents per half hour 
and thirty cents per hour are made universal 
by both companies. No rebates are to be: 
paid, no bonuses, either, and neither com- 
pany can substitute its boxes for those of the 
other. If a citizen waxes wroth at his box 
and tears it out, he will have to do without, 
as the other company is bound by the terms 
of the agreement not to put another in its 
place. The signers of the agreement are 
Frank Jaynes, President of the American 
District, and Henry G. Phillips, Superin- 
tendent; and for the San Francisco Com- 
pany, President Charles L. Ackerman, and 
Superintendent J. B. Gill, Both companies 
feel good over the settlement, but neither 
has any reason to exult in a victory, as the 
war was equally disastrous to both. 

Since it has become known that the dif- 
ferences of the rival concerns were to be 
amicably adjusted, the.stock of both com- 
panies has increased very materially. 

a. See 

Barretw’s Strong Current Protector. 

The cuts on page seven represent the strong 
current protector and lightning-arrester of 
Mr. Jno. A. Barrett, of New York. The cuts 
illustrate the principle upon which the pro- 
tector operates. A spring switch is combined 
with a fuse wire and ground plate in such a 
way that when the fuse wire gives way, under 
an unsafe current, the switch carries the line 
directly to ground. By this means dan- 
gercus arcs and extra currents and flashes, 
which otherwise are produced at the point of 
opening the line under strong currents, are 
prevented, and the line is better protected 
throughout its entire length by being entirely 
relieved of its high tension of electricity, 
through a good ground connection. As 
shown in Fig. 1, a fine insulated fuse wire 
passes from the line connector around the 
ground pin, or rod, to the instrument or cable. 
A spring from the line connector is hooked 
down under the fuse wire. This fuse wire is 
gauged to conduct all safe currents. When 
a current which would be harmful to the in- 
strgment or cable, comes in on the line, the 
fuse wire gives way and the spring snaps in- 
stantly to the ground. 

Fig. 2 shows the instrument disconnected, 
and the line connected to ground through the 
switch. The fuse wire used isinsulated Ger- 
man silver, of small gauge. This has great 
tensile strength, together with the required 
heating and fusible qualities. 

The New York and New Jersey Telephone 
Company have made extensive use of the 
arresters, and are so well pleased with them 
that they have adopted them for all their 
important lines. They are inexpensive and 
reliable, and are well worth consideration by 
the telephone interests in general. 


Messrs. Lytle & Co., 15 Cortlandt street, 
will handle the invention. 


—— me 

—— Burlington, Iowa, expects to have its 
electric light plant in operation by the 1st of 
next month. 
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History of the Progress of Electric 
Lighting. 


By Joun W. BEANE, 
BEFORE THE NATIONAL ELEctTRIc LIGaT 
ASSOCIATION. 


Mr. President and Gentlemen : 

In view of the rapid growth of electric 
lighting and its wide spread and varied ap- 
phcations at the present time; an adequate 
treatment of the interesting subject of this 
paper within a limit proper to the occasion 
is not only difficult but well-nigh impossi- 
ble. 

The progress made in the field of com- 
mercial electric lighting has been remarka- 
ble—indeed it has been wonderful. When 
it is considered that but ten years ago the 
electric light had just reached the dawn of 
its commercial career, whilst to-day there is 
not a civilized country on the face of the 
globe but feels the glory of its rays—that 
from functioning a3 a mere scientific curi- 
osity it has at length become a most im- 
portant and benificent factor in so many of 
the wuperations of daily life, we cannot but 
wonder at the magnitude of the work per- 
formed, and render praise, so well earned, so 
justly due—to the instruments of its ac- 
complishmen'. 

Whilst we must go back as far as the year 
1802 for the first exhibition of the electric 
arc between poles of carben, to Sir Hum- 
phrey Davy is due the honor of the dis- 
covery. Not until 1836 was any substantial 
headway made towards the solution of the 
problem of practical electric lighting ; fresh 
impetus was then given the subject by the 
adven: of the Grove voltaic battery, and for 
the first time the production of the electric 
light on a practical scale became possible. 
In the same year it was installed for theatri- 
cal purposes at the Opera House in Paris. 

The many superior qualities of the elec- 
tric light were early appreciated, yet its em- 
ployment was limited ; principally owing to 
its high cost and the crude methods of its 
production. Among the noteworthy cases 
of its early use it may be interesting to 
recall the installation at the building uf the 
Cherbourg Docks in 1858, whereby work 
was cuntinued at night as well as during the 
day time, and 1,800 men were constantly 
employed. Notwithstanding the fact that 
Faraday discovered the principles of electro- 
magnetic induction as early as 1831, thirteen 
years elapsed before a machine for electric 
lighting on a large scale was produced. 
Stohrer of Leipzig was its constructor ; nor 
was it until about the year 1862 that the first 
successful permanent plants were installed — 
they being used in lighthouses on the French 
coast. The most romantic portion of its 
early career, perhaps, was its service during 
the Siege of Paris in 1870 and 1871, when 
the French employed it for watching the 
movements of the enemy. 

The year 1879 seems a natural dividing 
line between the early and recent history of 
electric lighting. Prior to this year Pixii 
had made the first application of Faraday’s 
discovery. Siemens had invented his well- 
known form of armature, the principle of 
mutual accumulation had been discovered 
and applied; Pacinotti had exhibited his 
ring armature; Gramme had brought out 
his perfected form of the same idea ; Nollet 
had connected the ‘** Alliance” machine; and 
in America Wallace-Farmer had their ma- 
chines on the market, and Brush had ob- 
tained a foothold with his system of arc 
lighting. At the close of 1879 Sawyer-Man 
and Edison had perfected their incandescent 
carbon lamps. In Europe, Paris led the 
way, and at the close of 1878 some 300 arc 
lights were in use in the boulevards, gardens 
and public buildings of that city; the 
Jablochkoff candle then held full sway, and 
it was shortly adopted to light the Thames 
embankment in London. At the beginning 
of the year 1880 we find a few lighthouses 
on the French and English coasts and a 
small portion of the streets of New York, 
Philadelphia, London and Paris lighted by 
electricity. The infant, however, had _ be- 
come of sufficient size to suggest the giant it 
has since become, and opposition began to 
rear its head, and from that day to this its 





struggle for recognition has been as severe 
as phenomenal. 

It is interesting to look back upon the 
vast multidude of dynamo and magneto- 
electric machines which have been evolved 
during the past fifteen years, and to note 
that to-day the number of types in actual 
use for lighting can almost be counted upon 
one’s fingers. 

The great advance has been made in the 
direction of the perfecting of details, and 
whilst in 1880 there was hardly a generator 
but wasted a considerable percentage of 
energy in the heating of its armature and 
useless friction, and gave pyrotechnical ex- 
hibitions of an extraordinary character at its 
brushes—a commercial efficiency of 84 per 
cent. being considered phenomenal—to-day 
we have machines that run continuously for 
months with no other attention than their 
lubrication and the replacement of brushes, 
no sparking, no heating. and in which an efti- 
ciency of over 88 per cent. is easily attained. 
In the Paris system of 1878 alternating cur 
rent machines were used, with small con- 
tinuous current magnetos to excite the field 
magnets. A sixteen lighter was the largest 
machine employed, whereas to-day the forty- 
five lighter is the average machine and sixty- 
five lighters are quite extensively in use. 
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dates back to 1888, when Prof. Tobard, of 
Brussels, proposed the commercial applica- 
tion of the fact that a carbon filament in 
vacuo, under the action of a passing current 
of electricity, became incandescent, emitting 
an intense fixed light; but its commercial 
career began in the latter part of 1879, when 
Edison patented his glow lamp. From that 
day to this its general form has not been 
changed much, but in point of efficiency and 
life remarkable improvement has been made. 
At the Paris Exhibition of 1881 the best 
average number of standard candles per elec- 
trical horse-power obtainable was 196, and 
400 hours was considered a good average life 
in actual practice, whilst recent tests show 
210 candles per horse power, and the average 
life is 900 hours. (These figures are in each 
case given for operation under favorable 
conditions.) Weare, therefore, able to obtain 
about a lamp more from a horse-power, and 
have doubled the life. These improvements 
are due quite as much to a better knowledge 
of their care and manipulation as to better 
modes of manufacture. In point of cost, 
lamps that cost $5 at the time of the Paris 
Exhibition of 1881 can now be bought for 
less than $1. 

Since the early days of electric lighting 
the play-house has proved its steadfast 
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Fig. 1 —Barrett LIGHTING ARRESTER. 
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Fig. 2.—BaARRET?’s ARRESTER, GROUNDED. 





Fie. 3.—SHowine BARRETT’s ARRESTER IN SERIES. 


What has already been said of the prolific 
invention of electric generators applics with 
double force to the case of electric lamps. 
There has been, we may say, a perfect down- 
pour of this character of invention; in fact, 


it would seem as if every inventive or other- | 
| outlook for its exclusive adoption for theatri 
one time or another tried his hand at the | cal lighting is extremely bright. 
The | 


field has at length so narrowed down that we | 


wise genius since the time of Dubosq had at 


conception of a new arc regulator. 


| appropriately be called its godmother. 


patron, and the Paris Opera House may very 
The 
pregress made in this branch of lighting has 
been very satisfactory; it is rapidly growing 
in the number of plants installed and in 
favor, and it is not too much to say that the 


There are 
now many fine installations of this character 
at home and abroad. Among the most note- 


find lamps operating on the clutch principle | worthy of these are the Opera House, in 
and regulated by means of an electro-magnet | Paris; the Prince's Theater, the Savoy, Cri- 


placed in a shunt spanning the arc in almost 
universal use. Next to the lamp in import- 
ance comes the carbon, and, in no small 
measure, is the successful application of the 
voltaic arc to practical lighting due to Fou- 
cault’s suggestion of the use of pencils of gas 
retort carbon; this improvement has been fol- 
lowed by others, one after another, so thatat 
the present time the manufacture of carbons 
has reached a high state of chemical and me- 
chanical accuracy. Instead of gas retort car- 
bon, a somewhat similar but purer form of 
carbon—petroleum coke—is now most largely 
employed, combined with other materials; 
and the light from a given current has been 
more than doubled by the improvements in 
the character of the pencils used. since gas 
retort carbon was first introduced. 

The early history of theincandescent lamps 





terion, in London; the Prince’s Theater, in 
Manchester; the Prince of Wales and Royal 
Theaters, in Birmingham; two theaters in 
Glasgow ; the Court and Palace Theaters, in 
Munich; the Court and Town Theaters, at 
Bruon; and a number in Berlin, Vienna and 
Stuttgart, and other large cities on the conti- 
nent. The largest installation in the world 
is that at the Theater Della Scala, in Milan, 
which is lighted by 2,862 glow lamps. In 
this country there are in all some thirty 
theaters lighted entirely or in part by elec- 
tricity; as, for instance, McVicker’s Theater 
and the Chicago Opera House, in Chicago; 
the Milwaukee Opera House; the Metropoli- 
tan Opera House, where it is used for stage 
effect; the Third Avenue Theater, Lyceum 
Theater and Miner’s Theater, in New York, 
and others of less note in different parts of 


| 

the country McVicker’s has probably the 
largest plant of this kind, lighting 1,200 in- 
candescent lamps in all, whilst for artistic 
designs and novel effects the iastallation of 
the Third Avenue Theater ranks second to 
none. 

The incandescent system bas to a large 
extent monopolized this field, owing, among 
other things, to its ease of manipulation; 
although a plant was recen'ly installed in 
Paris, where the arc lamp is used in connec- 
tion with a certain novel arrangement for 
increasing or decreasing the amount of light 
allowed to escape from the lantern in which 
it is placed. 

It its hardly within the province of this 
subject to deta the advantages gained by 
the use of electricity for theatrical lighting 
—indeed it is not necessary; they are too 
obvious; suffice it to say that there is every 
reason for its adoption, not only in poiut of 
safety, health and comfort, but also for 
economy’s sake, since in installations of say 
200 lights and over its cost is now less than 
that of gas. 

The advance made in central station light- 
ing is worthy of special note, for in this we 
have a reliable indication of the popularity 
to which lighting by electricity has attained. 
All of the principal cities in the United 
States have one after another adopted central 
station lighting, and ours stands to-day the 
most brilliantly lighted country in the 
world, 

New York City, first in the field in this 
country, maintains the lead, and there are 
not less than 5,000 arec-lights in operation 
nightly in her streets, buildings and public 
places. Boston and Chicago follow with 
about 2,000 less, whilst Philadelphia lights 
upwards of 2,000. Central station lighting 
by the incandescent system has grown very 
rapidly since ’82, when it was introduced, 
and at the present time there are over fifty 
towns and cities lighted in part or entirely 
in this way, ‘‘ burning” upward of 100,000 
lamps daily. Tower lighting has scored 
some success in the West, and boasts a num- 
ber of towns and cities where it is exclusively 
used, as, for instance, Detroit, Peoria, Elgin, 
San Jose, Los Angeles, Pekin and Decatur. 

Abroad we find quite a number of exam- 
ples of central station lighting, although 
there are none that reach the capacity of our 
own large plants. Among the more import- 
ant ones may be mentioned those of the 
Holborn Viaduct, Brixton, Victoria Station, 
Godalming, Chesterfield, Colchester, Green- 
ock, Glasgow, Edgeware Road Station of the 
Metropolitan Railway in Great Britain; in 
France those of St. Etienne, Tours, Haute 
Savoire, Roche-Sur-Foron; in Berlin on 
Markgrafen strasse; Temesvar, Austria; 
Hanover, Germany, lighting a portion of the 
streets by glow lamps. Paris lighting the 
Jardin de Plantes and the Champs Elysees; 
Geneva, Switzerland and others scattered on 
the continent, The only town in Europe 
lighted entirely by electric light is Temesvar, 
Austria. 

Central station lighting is growing in 
Europe, and while not in the same propor- 
tion as in this country, it is a good healthy 
increase, conservative and sure, and indica- 
tive of the firm hold the light now has upon 
popular favor in that part of the world. 

Isolated lighting. in the field of arc-light- 
ing, amounts in this country to only about 
one fourth of the entire number of lamps 
installed, whereas in Europe isolated lighting 
is the rule rather than the exception, both in 
arc and incandescent lighting. In this coun- 
try there are nearly twice as many lamps in- 
stalled in isolated plants as in central sta- 
tion systems. The reason for this is owing 
to the fact that about 60 per cent. of the lamps 
operated are installed in manufactories, mills, 
refineries, and miscellaneous manufacturing 
establishments, where the facilities for the 
use of local power are great. It would be 
an almost endless task to mention even a 
tithe of tke vast multitude of notable private 
or isolated installations which abound in this 
country, there being some 23,000 arc and 
165,000 incandescent lamps in operation 
daily. 

The greatest increase is to be found in in- 
stallation for banks, office buildings, and 
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stores, whilst the number of plants now find- 
ing place in hotels, newspapers, and print- 
ing offices is noteworthy; there are not less 
than fifty newspaper and printing offices ; of 
New York, the Herald, the World, Tribune, 
Sun; Boston Herald, and Detroit free Press. 

The Palmer House in Chicago, Murray 
Hill Hotel, Hotel Dam, the Union Square 
Hotel, and Gilsey House, in New York, are 
perhaps the best known hotel plants, although 
there are quite 20,000 lamps, arc and incan- 
descent, employed to light the hotels, club 
rooms, etc., in this country. 

In Europe the number of isolated plants 1s 
rapidly growing from day to day, and 
several of the famous American electric 
light companies have done much to push 
the good work along. The London Stock 
Exchange, the Irish Times, Daily Telegraph, 
and London Times buildings are lighted by 
electricity, also the new London Law 
Courts, the House of Commons; the Colo- 
nial Parliament Houses in Cape Town and 
New South Wales; at Malvern, England; 
the Municipal Hospital, in Havre; the 
Female Hospital, in Berlin; the Bauer Cafe, 
in Frankfort-on-the-Main; the Univerisity of 
Paris, the Hippodrome, the Magasins du 
Louvre, the Magasins du Gagne-Petit, the 
Hotel Continental, the Opera, the Eden 
Theatre, the Grand Hotel, the Magasins du 
Printemps; the Cafe de la Paix, the Lycee 
Louis le Grand, in Paris; the railway station 
at San Pierdarena, Italy, Vazallo, Italy; the 
Central Railway station at Budapest, Hun- 
gary. In Munich there are about 4,000 in- 
candescent and 200 arc lights. Isolated 
plants are established in Berlin, Hamburg, 
Dresden, Hanover, Bremen, Cologne, Leip- 
zig, Breslau, Chemnitz, Crefeld, Bannen, 
Ebberfild, and a large number of smaller 
German towns. In all there are not less 
than 2,000 are and 25,000 incandescent 
lamps installed throughout Germany, exclu- 
sive of those in isolated establishments not 
connected with gas systems, and we may 
state that this estimate, therefore, falls far 
short of the entire number installed. We 
also find isolated plants of incandescent 
lamps in many smaller towns in England, as 
Norwich, Plymouth, Nottingham, Harro- 
gate, New Cross; and in France, as at 
Armentieres, Tourcoing, Avenes; Turin and 
Palermo, in Italy, are partly lighted by 
electricity; Ghent, in Belgium, and Barce- 
lona, in Spain. 

Domestic lighting, that is the lighting of 
private residences, has not flourished here in 
equal proportion as lighting for business 
purposes, owing to a disinclination to assume 
the increased expense; there are many more 
installations for private lighting abroad than 
in this country. It may be mentioned in 
this connection that a number of art and 
picture galleries and libraries have been 
lighted by the electric light, among which 
are the Boston Art Club, Columbia College 
Library, the Central Hall and. Corporation 
Galleries, of Glasgow, the Brighton Art Ex- 
hibition, and others. 

The accumulator plays its part in many of 
these private installations, whilst its use is 
extending rapidly, owing to marked improve- 
ments during the past year or so in the 
general efficiency due probably to our more 
extended experience in their care and man- 
agement. They are used economically, it is 
stated, in large plants at Cheyenne in this 
country and in Colchester, England. Light- 
ing by the primary battery has not so far 
made very great headway, owing to its two 
great drawbacks, polarization and expense. 

The lighting of railway carriages by elec- 
tricity has now been a matter of experiment 
in England ‘for two years past, and has 
proved a perfect success, it having been 
found cheaper and more effective than any 
other method of illumination. The first 
notable instance of lighting of this kind was 
on the coaches of the London and Brighton 
Railway, where two trains are now con- 
stantly running with plants consisting of 
accumulators which are charged by a dynamo 
connected with the axle of the guard’s van. 

Experiments have also been conducted, 
and trains are now running lighted in this 
way on London and Northwestern, South 
London, the Great Northern, Lancashire 





and Yorkshire, and Great Fastcrn Railways 
in England, and the Frankfort Fulda and 
Ulm Line, in Germany. 

Our own Pennsylvania Railroad now runs 
an experimental train between Altoona and 
Pittsburgh, using accumulators, and the 
hght is said to be very satisfactory. 

The great value of a powerful light, such 
as the electric light, for railway purposes 
was early recognized, and experiments were 
begun about 1875 to adopt it to use in head- 
lights for locomotives. There has been con- 
siderable progress made jn this field during 
the past few years, notwithstanding the 
absurd objection to their general adoption 
that they cause an obscuration of the colored 
signal lights. If this were in any measure 
true, it is a difficulty that could be easily 
overcome—the advantages of a light which 
will illuminate a track as light as day fora 
distance ahead of over a half mile, so far 
that an express train traveling at night at top 
speed could be stopped in time to avert dis- 
aster in so many cases, which with our 
present mode of lighting would be impos- 
sible; this is an advantage not lightly to be 
thrown aside, and the time is not far distant 
when public opinion will force our railways 
to its adoption. 

This light is in use in Russia, and in this 
country it is installed on several roads run- 
ning into Cincinnati and Indianapolis, is 
being used experimentally on suburban 
trains of the Illinois Central at Chicago, and 
also on the Lehigh Valley Railroad. 

Perhaps in no place has the electric light 
proved more welcome than on board ship, 
and here its superior qualities appear all the 
more striking ; the stowing of inflammable 
oils is avoided, the air of the saloons and 
cabins is greatly improved in point of purity 
and temperature, and, above all, the danger 
of fire at sea is lessened in a great degree. 

Since then this branch of lighting has 
grown slowly with very bright prospects for 
the future. To-day there are many fine ship 
plants in operation in this country on our 
bays and sounds of the East, and lakes and 
rivers of the West. Especially interesting 
are those of the palatial sound steamers, 
plying on the Boston routes through Long 
[sland Sound, their saloons, staterooms, 
steerages, holds, engine rooms. etc., lighted 
by a total of from 400 to 500 incandescent 
lamps. Quite a number of our men-of-war 
are now illuminated in this way, and the 
plans for all the new ones in course of con- 
struction call for electric light installations. 
Of the steamships plying between American 
and European ports thirty-three are supplied 
with electric light plants. In England more 
attention has been paid to this matter than 
in this country, and although it has only 
been three years since the first application 
of incandescent electric lighting to the 
general illumination of steamships, yet more 
than one hundred and seventy-five ships 
have been lighted in this way, and now 
scarcely a man-of war, or a first-class pas- 
senger steamer leaves the builders’ hands but 
is fitted with the electric light. 

It is used on board of steamers of the 
Peninsular and Oriental Steam Navigation 
Company. Thirty-two steamers on the Seine 
are lighted by the incandescent system. 
Such powers as France, England, Germany, 
Italy and Austria have adopted it for the 
illumination of their war and other ships. 
So with Chili and Brazil, and many of the 
ships fitted with electric light plants also 
carry powerful arc search lights (about 
15,000 candle-power) for lookout purposes. 
Quite a number of yachts have added the 
luxury of an incandescent plant. 

The electric light has been in use in light- 
houses since 1863 when it was first installed 
at the French first order lighthouse of La 
Heve, near Havre, and one and a-half years 
later it was applied at the other lighthouse 
of La Heve, the ‘‘Alliance”” magneto electric 
machine and Serrin lamp being used. The 
light has been since adopted for several other 
lighthouses in France, at the South Foreland 
and Cape Lizard in England, Odessa, Rus- 
sia, Port Said, Egypt, the light house on the 
Island of Raza, in the Bay of Rio Janeiro, 
at Hell Gate, Long Island Sound, and a few 
other places. 





Although the great value of the electric 
light for coast lighting purposes was so early 
recognized, yet its advance has been far 
from rapid in this field. Recently, however, 
active interest in the subject has revived 
with the improvements in the means of pro- 
ducing the light and our more extended ex- 
perience in its management, and for some- 
time past exhaustive experiments have been 
in progress at the South Foreland light- 
houses to determine the status of the electric 
light as compared with oil und gas for light- 
house purposes. The committee appointed 
by the corporation of the Trinity House 
which conducted these experiments, have 
reached the conclusion and report that ‘‘ for 
the ordinary necessities of lighthouse illumi- 
nation, oil is the most suitable and economi- 
cal illuminant and for salient headlands, im- 
portant landfalls, and places where a very 
powerful light is required, electricity offers 
the greatest advantages.” 

In this country experiments are being 
conducted by our Government at the Ex- 
perimental Lighthouse Station at Tomkins- 
ville, Staten Island, with very satisfactory 
results. The incandescent lamp of high 
candle-power possesses certain qualities 
which promises to render it of use as a light- 
house illuminant and considerable experi- 
mental work is being done in this direc- 
tion. 

Mine lighting by electricity has been an 
accomplished fact for some years past, and 
we now find it installed in mines of all 
characters. At the Fresuais Quarry, at 
Angers, France, we have probably the first 
instance of mine lighting by the electric light, 
the plant having been installed in August of 
1878. Since then several mines have adop- 
ted it in this country. A number of the 
English, French, German and Belgian mines 
and collieries are lighted in this way. Its 
use is extended in this direction, and very 
naturally so since it is so perfectly adapted 
to this character of work. 

In the lighting of mills, factories, work- 
shops, refineries ; in short, establishments of 
a purely industrial character we have at 
present the most flourishing branch of elec- 
tric lighting. The first plants of any con- 
siderable size in this country were thus in- 
stalled, and abroad, say in France and 
Germany, outside of the large cities the 
use of the electric light is confined princi- 
pally to the illumination of mills of all de. 
scriptions and manufacturing establishments. 

The introduction of electric illumination 
into mills has been followed in all instances 
by most gratifying results, both in regard to 
the quality of fine figured or colored goods, 
and the health of the operatives. In New 
England mills not lighted by electricity are 
decidedly the exceptions, and it is safe to 
estimate at*present at least 90,000 incandes- 
cent and 6,000 arc lamps in use in the 
United States for lighting mills, factories 
and miscellaneous manufacturing establish- 
ments. 

These, gentlemen, are, perhaps, the prin- 
cipal application‘of the electric light in every- 
day use, but there are other special cases too 
numerous to mention; for instance, in 
Algiers, where the temperature is so high 
for the greater part of the day that harvest- 
ing by Europeans is utterly impossible, the 
work is conveniently done at night by aid of 
the arc light. In the war between the Eng- 
lish and the Mahdi in Egypt, a portion of a 
railway was built by portable arc lamps. 
Work on the bridge across the Forth, in 
Scotland, is prosecuted at night by means of 
an arc-light installation. Submarine boats 
have recently been lit by incandescent lamps 
and so on, ad infinitum. 

In the United States and Canada the elec- 
tric light finds its widest applications, and in 
the States there are upwards of 95,000 arc 
and nearly 250,000 incandescent. lamps dis- 
tributed in over 400 cities and tewns. 

Canada is a little behind this in proportion 
to her population. Guatemala has probably 
the largest installation of any city in South 
America, burning 300 are lights; Valparaiso 
boasts 200 arc and the city of Santiago 2,000 
incandescent lamps. The cities of Mexico, 
Buenos Ayres and La Plata are each lighted 
by the electric light. There is hardly a 





nation on the Western Continent but boasts 
the electric light within its boundaries. So 
with Europe, Asia, Australia and even 
Oceanica. In Australasia, according to a re- 
cent report, there are 400 arc and 5,000 
incandescent lamps in daily operation. In 
Europe there is but one country in which 
the electric light may not faithfully be said 
to flourish, and that is in Portugal; the 
largest installation throughout the length and 
breadth of the kingdom consists of adynamo 
and a solitary arc lamp, which is used at the 
ancient Tower of Belem, on the Tagus. In 
Germany, during the last six years, 6,000 
dynamos and 20,000 arc lamps have been 
manufactured. In France the most popular 
light is that of the glow lamp, of which 
there is a large and daily-increasing number 
installed. Water-power is largely used in 
the interior for the generation of the elec- 
tricity. Austria, Belgium, Italy, Switzer- 
land and Russia all possess installations of 
more or less importance. 

England, whilst’ unfortunate in the pos- 
session of an unreasonable ‘‘ Electric Light- 
ing Act” passed in 1882, which in a great 
measure bars the application of capital to this 
enterprise, owing to the elements of uncer- 
tainty which it introduces, still has made 
very commendable progress; and, as there is 
a probability of the repeal or modification of 
this law in tne near future, the prospects of 
much more extended operations in that 
country are very bright. 

Experiments have been under way for 
some time past at the Suez Canal, and it is 
announced that to accommodate the great 
increase in the traffic it will shortly be 
lighted throughout its entire length by elec- 
tricity, so that ships may pass at night as well 
as in the day-time. 

China and Japan boast a number of plants, 
and, as a proof of the enterprising tendency 
of the electric light, we may recall the fact 
that the palace of the Ameer of Afghanistan 
is lighted by electricity. 

In the United States, however, the electric 
light has advanced with greater strides than 
in any other country in the world. Only 
thirteen years ago Prof. Tyndall exhibited at 
Horticultural Hall, in Philadelphia, probably 
the first arc lamp seen in public in the United 
States (it was a poor specimen of the arc 
lamp as we now know it); and at the present 
writing there are not less than $70,000,000 
invested in the business of_electric lighting 
in this country alone; at least 25,000 incan- 
descent and 12,000 arc lamps are newly 
installed each year. Over six tons of mer- 
cury and 700 air pumps are in use for the 
manufacture of glow lamps. In Paris, in 
1878, the cost to the city was at the rate of 
29 cents per hour for a lamp of from 500 
to 700 candle-power. To-day, under like 
general conditions, the city of New York 
pays at the rate of about six cents per hour 
for a lamp of 2,000 candle-power. There 
are 30),000 carbons manufactured for arc 
lamps in the United States daily, one of our 
large firms consuming 25 tons of petroleum 
coke per week. 

To those who have watched the progress 
of electric lighting, this bright survey of the 
present state of the art cannot but also recall 
the dark days of 1881, when, surrounded by 
distrust and suspicion, following a season of 
wild speculation, the outlook was gloomy 
indeed, especially so in Europe. Who but 
the most sanguine could there have predicted 
what we see to-day. 

The future prospects of electric lighting 
are, indeed flattering; and, when we consider 
that of all commercial enterprises the capital 
invested in illumination is second only to that 
employed in transportation, the vast possi- 
bilities before us may be realized. Gentle- 
men, we have seen the budding and will 
soon behold the flower. 

—_ +. 

«*, Superintendent Easterlin. of Charles- 
ton, 8. C., and Superintendent McClure, of 
Richmond, Va., both capable officers of the 
Southern Bell Telephone Company, were in 
New York last week. These gentlemen 
have been very successful in handling the 
numerous intricate questions that come up 
in the telephone business, and are increasing 


the business quite generally throughout their 
territory. 
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Underground Wires. 

Nobody will deny that the aerial telegraph, 
telephone and electric light wires are an un- 
mitigated nuisance, often a serious obstruc- 
tion in case of fire, of en an obstruction to 
light, and always unsightly and ugly. Act- 
ing on this state of things, many of the 
larger cities of the country have peremptorily, 
through their local governments, ordered 
the wires under ground. 

The recent convention of electric lighting 
companies to Baltimore threw some interest- 
ing light on this subj:ct, and unfortunately 
it did not favorably shine on the practica- 
bility of the underground system, at least so 
far as electric lighting is concerned. 

It was shown that in New York over 
100 different ways of burying wires had 
heen tried; most of them had failed utterly, 
and but few are in use, and these are indiffer- 
ently successful. In Chicago, arc-lights are 
run by underground wires, but at a cost too 
great to make the system commercially suc 
cessful. Philadelphia’s experience is simijar 
to Chicago’s. Since last November, the 
Brush plant in Philadelphia has put three 
systems in operation, and all have been un- 
satisfactory, and have ceased to operate. 

Of course, it can be done, as oranges can 
be grown in Maine, but thus far it would 
seem that no plan, with economy enough in 
it to make it practicable, has yet been de- 
vised Some representatives at the conven- 
tion even went so far as to say that were 
their companies required by law to put their 
wires under ground, using the best known 
system, they would be obliged to shut down 
altogether, because they could not do it and 
furnish light at a profit at current rates. 

To cap all previous objections to the un- 
derground system, Mr. C. J. H. Woodbury, 
of Boston, in his paper touching on insur- 
ance, took the ground that grave elements of 
danger attached to every known system of 
burying electric wires. 

All this puts a new phase on this subject, 
and in view of the testimony of men who 
are, doubtless, as anxious as the average 
board of city fathers to get rid of overhead 
wires, and who, of course, are vastly more 
familiar with the subject than said board, it 
may be well for those in authority to look at 
both sides of the matter, and not be too 
hasty in ordering wires out of sight. Over- 
head wires are certainly not so much of a 
nuisance as’ the loss of the electric light 
would be a calamity.—Boston Commercia; 
Bulletin, March 13. 
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Western Union Telegraph Company. 

The directors of the Western Union Tele- 
graph Company, at the regular quarterly 
dividend meeting on Wednesday, ordered an 
issue on April'15 of certificates of indebted- 
ness, payable in the capital stock of the com- 
pany at par, within twelve months, or when 
the company shall have obtained authority 
to increase its capital stock; and until so paid 
the certificates bear interest at the same rate, 
and payable at the same time and in the same 
manner as the company shall pay dividends 
on the capital stock. The certificates are 
transferable on the books of the company at 
the rate of 14g per cent. on the present 
capital stock, to stockholders of record on 
March 20, in lieu of a cash dividend for the 
current quarter ending March 31. The es- 
timated returns for the quarter show a net 
sum applicable to the payments of dividends 
of only $906,509. As 146 per cent. on the 
capital stock is equal to $1,200,000, the 
company is to issue certificates of indebted- 
ness to the amount of $293,491. or about 
# per cent. in excess‘of the estimated net earn- 
ings for the quarter. The estimated results 
for the current quarter, compared with the 
actual for the same quarter of 1885, are as 
follows: 








Actual. Estimated. 
Quarter ending March 31. 1885. 1886. 
Net revenue..........sce0.ses 358,876 $1,050,000 
Deduct interest and sinking 
SAM bSu5.-..0 4s cee 143,759 143,491 
Net income... ... . «$1,215, = 906,509 
Less dividend..........-...... 1,199,84 
ire for quarter........... $15,276 
Add surplus for Dec. 31, 1885.. 4,231,667 


Surplus for March 31, 1886. . $4,246, 943 aun a 





saan 


bg 102, 180 have the 


| ended December 31, 1885, shows the actual 
net for that quarter to have been $235,441 


less than the estimates, and $401,288 less 


‘than for the same quarter of 1884. 


The corrected figures for the six months 
ending December 31, 1885, make the follow- 
ing showing: 





BS CEN oldie So on0 50000 cbggedecseceue 265,128 
Interest on bonds and sinking fund....... _ 297,282 


$1,977,896 
- 2,199,721 


Diewdenge paid, 234 per cent. ....... 


kg, eee $221, 825 
Add deficit for current quarter, as esti- 
mated after 14 per cent. dividend 293,401 


Deficit for nine months after payment of | 
444 per cent. dividend... . $515,316 


The statement just issued ‘explains the 
decline in revenues as follows: ‘‘ The fall- 
ing off in the net revenues for the last 
quarter was in the cable, commercial news 
and quotation service. There was a large 
increase of expenses for taxes and cable and 
land line repairs, which are beyond control. 
The receipts for regular inland commescial 
messages have been well maintained, the 
weekly receipts therefor at test offices (which 
include those at all the principal business 
cities and towns and all the important points 
reached by competing lines) showing an in- 
crease of $31,176 over those of the corre- 
sponding quarter of the previous year.” In 
the statement of December 9, 1885, the pres- 
ident said: ‘‘The estimates of net earnings 
for the past and present quarters have 
been materially reduced by the extra- 
ordinary expenses of cable repairs of both 
the Atlantic and Cuba cables, by large pay- 
ments on account of litigated taxes, and for 
taxes in a number of States which are pay- 
able in the autumnal quarters, exceeding by 
about $400,000 the ordinary expenditures.” 

——_ea>e—___ 
Why the Lights Went Out in St. Louis 

Olive street from Sixth to Fourteenth 
street, St. Louis, which no later than a few 
nights since was beautifully illuminated by 
over a dozen electric lights, is now in com 
parative darkness. The cause of the sudden 
gloom on that once brilliant thoroughfare 
was explained as fellows toa reporter, by a 
prominent Olive street business man, who 
had an electric light in front of his establish- 
ment for some time, and only after he had 
closed up for the day. ‘‘ These lights,” he 
said ‘‘ were paid for in every case by business 
men who do not own the buildings in which 
they conduct their business. The illumina- 
tion paid for by myself and others served to 
make Olive street a popular thoroughfare at 
night, but did not benefit those providing it 
toany extent. Now comes the real grievance 
When the owners of the property on the 
street saw theeffect of the night illumination, 
they raised the rents, as a reward for our 
efforts to improve the property, When Mr. 
Franklin, of the William Barr & Co. firm, 
decided to discontinue furnishing the light, 
we were approached by others anxious to 
obtain the contract; but we took a sensible 
view of the matter and decided to leave the 


——tThe relative merits of gas and electric- 
ity for illuminating the city of Manchester, 
N. H., is now the chief topic in the council 
chamber. If the people of Manchester are 
wise, they will insist on electricity 

——W. Sheehan, trimmer forthe Newburgh 

Electric Light Company, received a severe 
fall, by the step ladder on which he was 
standing spreading apart. This is another 
case where gravity caused more injury than 
electricity. 
The Central Union Telephone Com- 
pany 1s talking of extending its Peoria line 
into Burlington. It is already built as far 
westward as Kirkwood. It would be quite 
an advantage to the subscribers to have it 
brought into the city. 

— The Thomson- Houston Company 
have secured a contract with the city author- 
ities of Selma, Ala., to supply the city with 
thirty electric lights at $10 a month per light, 
and as many as sixty additional lights on the 
same terms, provided these lights, or any 
number of them, are contracted for within 
forty-five days after the first thirty are 
established. 

—— The Boston Gaslight Company is still 
continuing, at a great expense, its disinter- 
ested efforts to save the public health from 
the impending perils of water gas. How 
the conscientious consumer’s heart must 
smite him that he ever ‘‘ kicked ” against the 
bills of so benevolent a corporation, in the 
days before the approach of competition 
compelled a lowering of the rates.— Boston 
Traveler. 

—— The stockholders of the Brush Elec- 
tric Light Company, of Baltimore, met in 
that city on Saturday last. Mr. C. W. Slagle 
occupied the chair, while the president, Mr. 
J. Summerfield Baldwin, read the report of 
the officers and directors. The following 
board of directors was chosen: Messrs. J. 
Summerfield Baldwin, E. G. Miller, Dr.Wm 
Whitridge, Henry E Reinhard, James P 
Shannon, George H. Baer. J. Frank Morri- 
son, Samuel W. Regester and H. F. Deford. 

— A contract has been closed for the 
lighting of the Panhandle shops in Colum- 
bus, Ohio, and Dennison with the Brush elec- 
tric light. Preparations for putting in the 
lights will begin immediately, and it is ex- 
pected -it will be about a month before they 
are in working order. One of the best of 
Armington & Sim’s engines will be put in 
the shops, and ove of the Brush dynamos 
will be used. The whole number of lights 
in the shops and yards will be about sixty. 
Two additional buildings—a boiler and a 
blacksmith’s shop, will be erected on the 
Columbus grounds the coming summer. 

—— In Pittsburgh a syndicate composed 
of T. H. Ortman, James Patterson, S. P. 
Connor, J. O’C. Campbell and other promi- 
nent business men of the South Side, has 
been formed for the purpose of lighting the 
dwelling houses and stores on that side of 





street in darkness, as a mark to the greed to; the river with the incandescent electric light. 


the property owners. They will hardly find 
this a shining mark, however.” 
-—>-- 
An intricate and interesting machine, 
which for over two years has stood in the 
room of one of the House committees at 
Washington, D. C., is to be removed. It has 
an interesting history. An old gentleman 
named Crosby, noticing with some > degree of 
annoyance the immense amount of time lost 
in the calling of the yeas and nays, under- 
took to invent a machine which could record 
the vote almost instantaneously, by the 
means of electricity. There were to be 
electric buttons at each Congressman’s desk. 
The pressure of one record d yea and the 
the pressure of the other recorded nay 
upon a printed slip at the Clerk's desk, 
while at the same time an ingenious arrrange- 
ment moved the hands on the dial on the 
Speaker’s desk and showed at a glance how 
many votes had been cast on each side. The 
inventor after a an expensive model 
made, was taken sick and was compelled to 
spend nine months in Florida. The next 
session was a busy one, and he could get no 
one to listen to a dissertation on the merits 
of his invention. This year his son fell sick 
and died, and he has not been able to urge 
upon Congress the adoption of his machine. 
The a will probably give orders to 
apparatus removed, “for it fills up 
considerable space. Mr. Crosby wants 
, $75,000 from the Government for his in- 


The corrected statement for the quarter vention. 


Arrangements have already been completed 
for placing some lights in dwellings and 
business houses at a cost not to exceed that 
of gas. Each room in which the light is 
placed will be provided with a button and a 
switch by which the lamps in that particu- 
lar room only may be lighted cr turned off. 
The company will commence operations in a 
few weeks. 

—— The Tacoma, Washington Territory, 
News says the sound of the cars is plainly 
heard on the line of the Atlantic & Pacific 
Railroad, at the Needles, for a distance of 
75 miles, to a place called Cottonwood Island. 
The discharge of the sunrise gun at Fort 
Mojave can be plainly heard at Colorado 
Canon, a distance of 100 miles. Sound can 
be understood in the narrows of the Grand 
Canon of the Colorado for a distance of 18 
miles, or, in other words, if a man at one end 
shouts ‘‘ Bob!” the man at the other end can 
plainly hear the echo. The whistle of a 
Colorado steamer can be heard frem El 
Dorado Canon to Weaverville, the head of 





navigation, a distance of 78 miles, and by 
tumbling a rock over the precipice at Lee’s 
Ferry you can plainly hear the echo down 
— river at Weaverville, a distance of 36, 
‘ miles. 





—— The President of the Municipal As- 
sembly, St. Louis, has signed the Electric 
Elevated Railroad bill. 


—— The Reading, Pa, Electric Light 
Company is erecting a new station, which 
will require some 200,000 bricks in its con- 
struction. 

—— The Sandusky Electric Light, Fuel 
Gas and Supply Company, of Sandusky, O., 
has just been organized by Watson Hubbard, 
Jay O. Moss and others. 


—— At the meeting of the Faribault 
(Minn.) Common Council held last week, an 
ordinance relating to electric lights was 
passed and ordered published. 


—— The Vitrite and Luminous Company, 
Watervliet, N. Y., has been organized with 
a capital stock of $400,000. Fred W. Roeb- 
ling, 117 Liberty street, and others, incor- 
porators. 

—— The Arnoux Electric Light Company, 
of Wilmington, Del., are putting in the wires 
for their lamps at the works of the McCul- 
lough Iron Company. It is not to be an 
isolated plant, but is to be supplied from the 
company’s station. 


—— Mr. Henry G. Rees, of Philadelphia, 
has removed from 730 Sansom street to 23 
and 25 South Fourth street. Mr. Rees is 
doing an excellent business in the electric 
lighting field, and was compelled to make 
the move to secure increased facilities. 


—— The electric light company of Vicks- 
burg, Va., appears to have gone earnestly to 
work, and a number of employes are at work 
locating private subscription electric lights 
on Washington street, both sides, and placing 
the wires in business places where the lights 
are to be used. The machinery of the plant 
is all ready for work, and as soon as the loca- 
tions of the public lights are determined 
upon the electric fluid will be turned on. It 
is likely that before a great while the same 
thing may be said about the Natchez Electric 
Light Company. 

—— President A. E. Powers, of the Troy 
Electric Light Company, appeared before the 
contracting board and stated that if the city 
wishes the 250 lights ordered by the common 
council it will be necessary for the contract 
to be let soon. The old contract with the 
company expires April 24. It has plenty of 
power to supply the light, but not the needed 
machinery, and it does not wish to order 
such machinery unless it is sure it is to get 
the contract. It is likely plans and specifica- 
tions will be presented at the next meeting of 
the board. 


—— It is likely that the Brooklyn electric 
jighting svstem will be doubled during the 
present year. The contracts for gas lighting 
for the current year have not yet been made, 
and when an electric lamp is put up at any 
point, a number of gas lamps in the vicinity 
are ordered capped, and about as much is 
saved in gas as is paid out for electricity to 
take its place. In this way about 3,000 gas 
lamps were extinguished last year and re- 
placed by electricity; and Alderman McKane 
said that about the same number would be 
replaced by electricity this year, as the 
electric lighting companies enlarged their 
facilities. 

A special from Wheeling, W. Va. 

says: Two electricians employed by the Bal- 
timore & Ohio came here from Baltimore a 
a few days ago. They brought with them 
two telephones of German invention. One 
was attached to a telegraph wire here and 
another at Bellaire also. Other instruments 
were afterwards attached at Bultimore, Chi- 
cago and Newark, Ohio, and five persons 
conversed with much ease. The transmitter 
consists of a large box affixed to the floor, the 
speaker talking downward. The diaphragm 
is a cone of very fine aluminum wire, con- 
nected with a horse-shoe magnet, through 
which a current constantly p.sses from a 








battery. The employes of the company are 
reticent as to the reasons for the «xperiment- 
‘ing on the company’s lines. 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING MARCH 
9, 1886. 








337,385 Electric regulator for pendulum clocks; 
Sylvester Eastman, Providence, R. I., assignor to 
the Synchronous Time Company, of Portland, Me. 

337,416 Means for regulating pendulum clocks 
from a distance; George W. Millard and Joseph H. 
Clarke, Providence, R. I., assignors to the Synchro- 
nous Time Company, of Portland, Me. 

337,417 Means for regulating pendulum clocks 
from a distance; George W. Millard and Joseph H. 
Clarke, Providence, R. I., assignors to the Synchro- 
nous Time Company, of Portland, Me. 

337,418 Means for regulating marine clocks 
from a distance ; George W. Millard and Joseph H. 
Clarke, Providence, R. I., assignors to the Synchro- 
nous ‘Time Company, of Portland, Me. 

337,419 Apparatus for regulating pendulum 
clocks from a distance; George W. Millard and Jo- 
seph H. Clarke, Providence, R. I., assignor to the 
Synchronous Time Company, of Portland, Me. 


337,489 Fire telegraphy; Sidney J. Sanford, 
Barrie, Ontario, Canada. 
337,477 Galvanic ba‘tery; Horatio J. Brewer, 


New York, N. Y. 

337,513 Method or process of making wire cables; 
Arthur J. Moxham, Johnstown, Pa. 

337,558 Armature for dynamo-electric machines ; 
Carl Coerper, Cologne, Germany. 

337,583 Secondary electric clock; Vitalis Him- 
mer, New York, N. Y., assignor to the Standard 
Electric Clock Co., same place. 

337,500 Telegraphic repeater; Joseph 
Dinsburg-on-the-Rhine, Prussia, Germany. 

337,624 Underground conduit for electric wires ; 
John J. Shillinger, New York, N. Y. 

337,626 Signaling apparatus; Leopold Sell..er, 
Vienna, Austria-Hungary. 

337,628 Regulator for dynamo-electric machines ; 
O. B. Shellenberger, Rochester, Pa. 

337.737 + Electric are light; Wm. F. Buckley, 
Cleveland, Ohio, assignor of two-thirds to L. E. Hol- 
den and Eugene H. Cowles, both of same place. 

337,753 Diaphragm for telephone receivers; 
North Dowling, Philadelphia, Pa. 

337,775 Regulator for dynamo-electric machines ; 
Osborn P. Loomis and Henry W. Cooley, Lynn, 
Mass. 

337,776 Regulator for dynamo-electric machines ; 
Osborn P. Loomis and Henry W. Cooley, Lynn, 
Mass. 

337,778 Electric motor; Osborn P. 
slenry W. Cooley, Lynn, Mass. 

337,777 Regulator for dynamo-electric machines ; 
ht. H. Mather, Windsor, Conn. 

337,793 Electro-dynamic motor; Frank J. Sprague, 
New York, N. Y. 

337,794 Electro-dynami: motor; Frank J. Sprague, 
New York, N. Y. 

337,796 Electric mail box and indicator; Henry 
F. Staus, Chester, Pa. 

337,797  Self-winding electric clock; D. Fred. 
Sweet, Grand Rapids, Mich. assignor by direct and 
mesne assignments to the Electric Time Co., same 





Kolzer, 


Loomis and 


place. 

337,808 Electric air pump; Albert B. Worth, 
Greenport, N. Y. 

337,804 Electric air pump; Albert B. Worth, 








Greenport, N. Y. 
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advertised in our columns please 
mention that you saw the adver. 


in the FSLIVTAIGAL ROTI, 


in the 
PROPOSALS 


FOR THE 
PUBLIC LIGHTING OF THE CITY OF DETROIT. 


Sealed Proposals will be received at 
this office until Wednesday, March 24. 
1886, at 12 o’clock noon, for lighting 
the ¢ity of Detroit for one year, from 
July 1, 1886,to June 30, 1887 (both in- 
clusive), with Electricity, Incandescent 
or Are system, tower or pole lights, Gas, 
Naphtha or any other known and ap- 
plied method of lighting. Specifica- 
tions are on file in the office of the City 
Controller and will be furnished to 
anyone applying tor them. 

A, CHESEBROUGH, 
Controller. 








JUST OUT. 
Electric Railways 
AND THE 


ELECTRIC TRANSMISSION of POWER, 
By ROBERT LUCE, A.M. 


The first book on Electric Railroading, showing what has 
actually been accomplished here and abroad, and com- 
paring electric with eteam, cable and horse-power. 

Cloth, $1.00; Paper, 50 cents. 


W. J. HARRIS & CO., 24 Franklin St., Boston, Mass. 





DETROIT ELECTRICAL WORKS, 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


INCLUDING 


Medical Batteries, Skeleton and Box Bells, Burglar Alarms, 
House Annunciators, Fire Alarm Boxes, Pins and Brackets, 


INSULATED MAGNET, TELEPHONE and ELECTRIC LIGHT WIRE. 


CENERAL OFFICES EASTERN ACENCY, 
AND FACTORY, 33 Astor House Building, 


Detroit, Mich. New York. 
CASTINGS 


2 TELEPHONE STOCKS SEIN. MEAT 


FOR THE 
SMALL DYN AM Oo, | Of all the different Companies MACIC LANTE R N ! 
‘Lis: BOUGHT AND SOLD ON COMMISSION, 


GOODNOW & WIGHTMAN, Chicago Local Stocks and Bonds. AN F D I S O N 
Spiral Incandescent Lamp of 40 Candle Power, 


176 WASHINGTON } Ss. Go. InYNCE 
sit “i ; vce — 44 im Celle Wine, Chicago. With adjustable stand for lantern, portable batter 
and two extra lamps for $40. 1 asily managed. 


Edison Lamps, Batteries, Instruments, 
Manufacturers of 


YNAMO MACHINES 
FOR INCANDESCENT AND ARC. 


THE STOUT-MEADOWCROF T C0. 
The most perfect system of bo'h Incandescent and Are Lighting. I'ntire free- | 


Authorized Agents for Edison Lamp Co., 
21 Ann Street, New York. 
Jom from hissing and flickering in our Are Ligh i e | 
liancy in our Incandescent Lights, Pe aay ae ee rn 


ynamo Machines with perfect automatic regulation, reliable and efficient. 
____ Prices moderate, Estimates made for lighting from Central Stations or for 
isolated plants. Illustrated Circulars sent upon application, Address 
THE OKONITE COMPANY, 
MANUFACTURERS OF 


SCHUYLER ELECTRIC LIGHT CO. | wnersro se oF semarine 


Hartiord, Conn. ‘INSULATED WIRES AND CABLES, 
| No. 13 PARK ROW, NEW YORK. 


Peclanche, 


The Standard Open-Circuit Batteries of the World. 


GONDA and DISQUE, 


The Only Genuine Leclanché Batteries 


Are those which bear this 


LABEL and the Trade-Mark, GONDA. 




















TRADE MARK. 


| CHARLES A. CHEEVER, President. WILLARD L. CANDEE, Treasurer 


New York Office: 
{4 BROADWs~ 





DO NOT BE IMPOSED UPON BY IMITATIONS, 





If dealers have not the Genuine Battery, 
send direct to us for Price-List. 


THE LECLANCHE BATTERY CO, 


149 West Eighteenth Street, New York. 


GONDA (FORMERLY PRISM) CELL, COMPLETE. 
i : 
Gtandard .. Filectrical . Works, 

= ie ae 
MANUFACTURERS OF 


TELEGRAPH AND TELEPHONE APPARATUS, 
Hotel and House Annunciators, Burglar Alarms, 


CALL BELLS, “POST’S” MAGNETO BELLS, 


PINS and BRACKETS, BATTERIES, &c., &c. 


IRON, STEEL and HARD-DRAWN COPPER WIRE, Delivered at Lowest Prices. 
IS ESTIMATES FURNISHED. SEND FOR CATALOGUES AND PRICES. a3 
Cincinnati, Ohio, U. 8S. A, 


sual alts elle git arate elit de 


THE LECLANCHE BATTERY 
4D West Ihe StorNere 











GENUINE DISQUE CELL, COMPLETE. 
The Porous Cell also bears Label. 
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D. W. Baker. Cc. 0. Baker, Jr. 


BAKER & CO., 


PLATINUM, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 
Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased. 


THE UNITED STATES ILLUMINATING CO. 


59 AND Gi LIBERTY STREET, NEW YORK. 
SOLE GRANTEES OF THE PATENTS OF WESTON, MAXIM, FARMER AND OTHERS FOR THE 
CITY OF NEW YORK AND VICINITY. 

Five years’ practical experience in the installation of these well-known systems of Arc and Incan- 
descent Electric Lighting, enables the Company to give the most perfect, reliable and economical 
Electric Lighting known. . 

Among the most prominent installations which this Company has effected in the city and vicinity, 
are the following: 





New York Post Office, St. Denis Hotel, Press Club, 
Washington Building, Bechtel’s Brewery, Staten Island, Delmonico’s, 
Mortimer Building, Brooklyn Eagle, Hotel Brunswick, 
Union Ferry Co., Opperman & Muller, Turtle Bay Lotus Club, 


Union Club, 
Union Square Hotel, 
Brooklyn Bridge, and others 


Brewer 


Pennsylvania R. R. Ferry, Ys 
Fquitable Building, 


Matual Life Insurance Co., 
Coleman House, New York Ferry Co., 
Hotel Dam, Tribune Building, 


Estimates made by Experts at short notice, on application at the office of the Company. 


THE KEEGAN ELECTRIC MOTOR. 


PRICE, $12.00. 


This new motor is intended to furnish from batteries 
small power for sewing machines, dental instruments, 
ventilating fans, small pumps, jig saws, etc., at a 
lower cost for running than has ever before been at- 
tained. It differs radically from other motors. both in 
construction avd in principle of operation, requiring 
only a current of small “quantity” capable of being 
furnished by small zincs. The current is only broken 
twice each revolution. The Keegan Battery, costing 
» from #1.00 per cell, upwards, is recommended for use 
+4 with the Keegan Motor, also chromic acid for making 
solution. Two sizes of motors can now be furnished. 

Standard size 

Larger size 
Write for circulars. Discount to the trade. 
wanted. 


J. W. KEENAN, 


73 Cornhill, Boston, 





2.00. 


Agents 








Cuas. M. WILKINS. E. Warp WILKINS 


ISTABLISHED 1867. 


PARTRICK & CARTER, 


Manufacturers of and Dealers in every description of 


ELECTRICAL SUPPLIES for the TELEGRAPH, TELEPHONE, ELECTRIC LIGHT, ETC. 


Sole proprietors of the Patent Needle Annunciator. Annunciators, Burglar Alarms, Electric 
Bells, Batteries, Wire, etc. [llustrated catalogues and price lists sent free. 


FRANKLIN 8S. CARTER. 





No. 114 SOUTH SECOND STREET, PHILADELPHIA, PA. 





a aaa 


he MATHER ELECTRIC CO 


COMPLETE SYSTEMS OF 


ELECTRIC LIGHTING 








BOOKS 


ON ELECTRICAL SUBJECTS 
will be mailed to any address, postage prepaid, on receipt of price. Address, 
ELECTRICAL REVIEW PUB. COMPANY, 
23 Park Row, New York. P. 0. Box, 3,329. 





ERICAN ELECTRIC MFG. Co. 


{ON AND AFTER THURSDAY, APRIL 


IST, 


1886, EXECUTIVE OFFICES WILL BE IN 


MUTUAL LIFE BUILDING, 146 BROADWAY, NEW YORK, U. S. A. 





BOARD OF OFFICERS. 





EDWARDS H. COFF, " - . - . - - - President and General _Manager. 
LEWIS MAY, - a = 7 = = = . = = - = - - Treasurer. 
WILLIAM H. BAKER, - -~ ~ — 7 oe = a = - - a Secretary. 
H. W. BURCETT, - . ° . - ° - - . - - - General Agent. 
TRUSTEES. 
‘ ‘ - President A 


HON. H. 8S. HYDE, 
HOV. L. M. BATES, 
LEWIS MAY. 
4 B. CHANDLER, 
ROWLAND N. HAZARD, 
H. P, FROST. 
HENRY F. GILTING, 
HON. JOHN J. KIERNAN, 
COL. SILAS GURNEY, 
CHAS. B. WHITING, 
HENRY C. ADAMS, 
EDWARDS H. GOFF, 
H. W. BURGETT, 


or Messrs. Caswell, Hazard & Co., and 


— National Bank, Springfield, Mass. 
Formerly of Messrs. Bates, Reed & Cooley, New York, 
Banker and Director Mutual Life Insurance Co., New York, 
Of the Mackay-Bennett Ocean Cable Co., New York. 
President American Loan and Trust Co , New York. 
General Manager Southern New England Telephone Uo., New Haven, Connecticut. 
General Manager American Exchange in Europe, New York and London, England, 
Kiernan’s Financial News Bureau, New York, 
Proprietor Tremoat House, Boston, Massachusetts, 
Whiting & Co., Bankers, Worcester, Massachusetts, 
mes, Booth & Haydens Co., New York, 
President of the Company, New York, 
General Agent of the Company, New York, 


Of Messrs. Chas. B 
New York Agent Hol 





EXECUTIVE COMMITTEE. 


L. M. BATES, LEWIS MAY, 


A. B. CHANDLER, 


EDWARDS H. GOFF, H. W.BURGETT. 


REGISTRARS AND TRUSTEES. 


AMERICAN LOAN AND TRUST CO., 113 Broadway, New York. 





This Company is engaged in the manufacture of DYNAMO MACHINES and LAMPS, and the construction of ELECTRIC LIGHTING STATIONS for lighting CITIES and TOWNS under the well-known 


‘AMERICAN SYSTEM” 


SPECIAL ADVANTACES OF THIS SYSTEM. Completeness. durability, steadiness, quality of light and economy of 

ual number of lights. There is less tiring or " 
than is the case with other machines. It requires no viling or other attention than to be kept clean, and its extreme simplicity enables it to be operated with the minimum of skill 
signalling apparatus, by which the machine is made to generate the exact current required of any number of lights from one to its full capacity—as they are turned 
Its lamps are reliable in operation, the carbon-regulating mecbanism heing absolute in its cuntrol, durable, and unaffected 


requires less motive power, and costs less than others capable of producing an 
the parts from this cause 
and attention. The current regulator and 
off and on without change of speed or waste of power--1s simpie, effective, and safe. 
by changes of temperature or weather 

. ESTIMATES 


OF ELECTRIC ARO BIGHTIN G. 


They are of ornament» design, and the steadiness and purity of light produced are unequaled at the same 
FURNISHED for Central Light:ng stations, or isolated plants, for either the American Arc Lighting System or Edison Incandescent System, or f 


(W70Od’s Patents.) 


ee. The Wood dynamo electric generator occupies less space, is lighter, 
ashing of the com nutator, and consequently less loss of energy and wearing ot 


expenditure of power. 
‘or both combined. 


SPECIAL ATTENTION given to installing isolated plants in Mills, Factories, Shops, Railroad Buildings, etc. 


CONSTRUCTION WORK. Proper construction and installation of cen 


tral stations and isulated plants is of great importance to insure safety and economy. The American Company has done more 


of other companies. Illustrated Pamphlet and Descriptive Circularfree. Address, 


of this work than any other company in the United States, and its work is known to be superior to that 


American Electric Mfg. Co., Western Union Telegraph Building, cor. 23d St. and Sth Ave. New York. 
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BRADY ELECTRIC LIGHT MAST ARM. 


H. M. LINNELL, Selling Agent, Hartford, Connecticat. 


regards ease in 


have used. 


with this 
several 


the Cit 


remain, 








poles. 





T. H. Brapy, Esq., 


Dear Sir--1 am much pleased with your Mast Armsfor arc lamps. They are 
| simple in construction, low in price, and perfectly adapted for all purposes 


we will 
of our workmen 
invented mast arms that we could 
undoubtedly manufacture at a 
trifle less than we can purchase 
ours, but asan evidence of our 
elief that yours is the cheapest 
and best for us in the long run, 
we have sent you the order for 
fifty of your Mast Arms for the 
plant which we have erected for 
of Richmond, Va. 
Wishing you every success we 
Yours very truly, 


| T. H. Brapy, Esq., 


care of, and are quite an ornament. 


Tuomas H. Brapy, Esq., New Britain, Connecticut. 


Dear Sir.—We take pleasure in giving you our experience with the Electric Light Mast Arm manufactured by you. 
have had experience with mast arms manufactured by others and can unhesitatingly pronounce yours the b-st totb as 


working and 


permanent durability, of any we 


connection 
say that 
have 


In 


T. H. BRADY, Patentee and Sole Manufacturer, New Britain, Connecticut. 


HARTFORD, ConNEcTICUT, December 29, 1%85 


We 





SCHUYLER ELECTRIC LIGHT CO., 


By Cuas. E. Dustin, Vice-President. 


HARTFORD, ConNECTICUT, November 30, 1885. 


New Britain, Connecticut, 


Dear Sir.—I have used several of your Mast Arms and find that they work to 
perfection and also that they are agreat improvement over the swinging lamp, 
or, in other words, a lamp suspended in the middle of the street between two 

They are much less liable to get out of order, they are quite easy to take 

I can fully commend them to anyone. 


Yours truly, 


HARTFORD ELECTRIC LIGHT CO, 
F, A. Frencu, Superintendent. 


New York, January 5, 1886. 


New Britain, Connecticut, 


where projecting lamps are required. 


THE BRUSH-SWAN ELECTRIC LIGHT CO. OF NEW ENGLAND, 
J.B. Powe.u, General Manager. 








was pulling lamp 











Yours truly, 


BROOKLYN, NEW YORK, Decem lef 16, 1885. 
Mr. Tuos. H. Brapy, 


Dear Sir.- Some few months ago we substituted your Mast Arms 
swinging lamps (i.e, lamps suspended in the middle of the roadway), and find 
them a vast improvement. 

We were troubled with the old style by carbons slipping by when the trimmer 
We find no such trouble with your Mast 
Arms, and are very much pleased with same. 

Should be pleased to have you send anyone to inspect same, 


out to its position. 


Respectfully, 
MUNICIPAL ELECTRIC LIGHT CO., 


Cuas. CooPEeR. 





or some 








| 


Eugene F. Phillips, W. H. Sawyer, 
President, Sec. & Electrician. 


American Electrical Works 





MANUFACTURERS OF 


Patent Finished Insulated 


ELECTRIC WIRES 


Telephone and Electric Cordage, } 
ELECTRIC LIGHT WIRE. MAGNET WIRE, 


Patent Rubber-Covered Wire, Office and Annun- 
ciator Wire, Lead-Encased Wire, Anti-Induction, 
Aerial and Underground Cables, etc., etc. 

(tl 
FACTORY—PROVIDENCE, R. I. 


New Vork Ofice—15 Cortlandt Street. 


GEO. L. BEETLE, Agent. 


WEITte 


Dak Dins and Brackets 


OF OUR OWN MANUFACTURE. 


TELEPHONE SWITCHBOARDS, 
ELECTRIC BELLS, 
MEDICAL BATTERIES, 


AND A FULL SUPPLY OF 


Covered Wires and Elects: Sundries 


ALWAYS ON HAND. 
send for Catalogue. 


DETROIT ELECTRICAL WORKS, 


Cor. 7th and Woodbridge Streets, 
DETROIT MICH. 


MODEL and g Seni for Circulars, 


PXPERIMENTA C.E.Jones &Bro. 


ew a dd CINCINNATI, 0. 
WORK srcisiz. 


(Mention this Paper.) 

















UNION ELECTRIC 0, 


{ ANN ST., NEW YORK. 


TABLE OF 
CONDUCTIVITY AND ABSOR 
OF E. M. F. OF COPPER WIRE 
Invaluable to all Electricians and persons engaged in Electric 
Lighting. Theonly table published. Sent on receipt of 25 cts. 
Cc. E. JONES & BRO., CINCINNATI, O. 


PTION 









ELECTRIC SCARF PIN, $2. 
’ Great Novelty. Weignt only 6oz. 
Live Agents Wanted. Outfit. $2. 


Gold and Silver Electroplating Apparatus and Outfit, 


For JEWELERS, STUDENTS, AMATEURS, ETC., 
FROM $4.00 to $9.50 
SEND STAMP FOR CIRCULARS. 


DIRECT READING 


AM-METERS, YOLT-METERS, YOLT-AM- 
METERS AND MILL-AM-METERS, 


(A. K. EATON’S PATENT) 
ALSO 


Electrical Instruments of all kinds. 


Manufactured and for sale by 


A. B. BATON, 


63 and 65 HENRY STREET, 
New York. 








Brooklyn, 








Brownlee & 


DETROIT, MICH. 


DEALERS IN 


Cedar Telegraph Poles 


MANUFACTURERS OF 


Cross Arms, Pins and Brackets, 
OAK AND LOCUST PINS, 


BROWNLEE’S CONCAVED BRACKET. 









Patent applied for.) 


ELECTRICAL NOVELTIES INTRODUCED! 


Parties desiring to introduce new electrical ap- 
pliances in Providence and vicinity should address: 


PROVIDENCE ELECTRICAL SUPPLY C0., 


Manufacturers and Dealersin 
ALL KINDS OF ELECTRICAL SUPPLIES, 
59 South Main St., PROVIDENCE, R. I. 


ELECTRIC BELLS A SPECIALTY. 


The Connecticut District 
TELEGRAPH & ELECTRIC CO., 
101 Bank Street, Waterbury. Conn. 


ZINCS., 


LECLANCHE ZINCS, with Thumb-screw or Patent 
Spring Connections, from Pure Spelter 
and well amalgamated. 


GRAVITY BATTERY GINS AND COFFERS, 


Medical Battery Zincs 
and Rolled Zinc Plates, 











Burglar-Alarm Spring Batteries 
and Supplies. 
WOOD & BRONZE PUSH-BUTTONS 


Extra Fine Quality. 








Special Agents for Bartholdi Two-Wire Automatic 
Gas Burner. 





SEND FOR CATALOGUE AND PRICES. 
THE 


SECURITY 
Mutual Benefit Society 


No. 233 Broadway, New York, 
(Opposite Post Office.) 








ONLY TWELVE ASSESSMENTS 
Have been levied since the Society began business. 
averaging three a year, and making the cost fo: 
assessments to a man of 35 years, but $3.93 a year 

or each_$1,000 of insurance. 
Send for Circulars. Agents Wanted. 
Remunerative employment offer: d energeti 








and reliable men in all sections of the United State 


The Volta 


Pavia Battery and Solutions 


ARE NOW READY FOR 


ELECTRIC LIGHTING and OTHER PURPOSES. 





Ten Cells will Maintain Two Eight- 


Candle Power Incandescent 
Lamps for 


250 to 300 HOURS 


On one Volta Pavia Solution. 


The Chemical Electric Light and Power Co. 


Have taken quarters at 


109 COURT STREET, 


over Mr. A. L. Russell, (successor to Chas. Williams, 
Jr., and Western Electric Co.). for their Factory 
and Show Rooms, where incandescent lamps can 
be seen, 


in a dark room, at any time, and also 
motors, fans and sewing machines, run by the 


VOLTA PAVIA PRIMARY BATTERIES. 


EVERY GALLON OF No. 1. A. VOLTA PAVIA SOLUTION CONTAINS 23; LBS. OF CHROMIC 
ACID IN SCIENTIFIC AND ECONOMIC COMBINATION. 


Every Electrician and Battery-man should try 


it. 


APPLY TO 
WESTERN ELECTRIC CO., 76 Trinity Place New York city, and to ELECTRICAL SUPPLY CO., 175 Laxe 


Street, Chicago, Ill. 


or to THE CHEMICAL ELECTRIC LIGHT AND POWER CO., 


95 MILK STREET, BOSTON, MASS. 





TRIPLEX INSULATED 


Wire and Rubber Co. 


amma QUALITY 
OF INSULATION 


ON ALL OLASSES OF 


Blectric Wires 
AND CABLES. 





Address, 159 FRONT ST., New York City. 





PHOSPHOR-BRONZE 


TELEPHONE WIRE, 
Insulated and Bare. 





(wmbines High Electrical Conductivity and Resist- 
ance to Corrosion with Lightness and Tenacity. 


Standard Sizes, 16, 17, and 10, Stubs’ Gauge. 
The Phosphor-Bronze Smelting Co, (limited, 
* 612 AROH S7., PEILADELPHIA, PA. * 


Owners - of - the - United - States - Phosphor-Bronse - Patents 
Sole Manufacturers of Phorphor-Bronze in the United States. 
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Executive Orrices, Murua Lire Buriprne, } 
32 Nassau St., New York j 
New York, March 15, 1886. 
The Consolidated Electric Light Company is the owner of many patents, some of which, 
issued to Sawyer & Man, are believed to be essential to the operation of any electric lighting 





system. 


Suits are pending against the leading companies for infringement of said patents, and they 
are being vigorously pressed against the Edison Company, because the controversy between 
Sawyer & Man and Tuomas A. Epison, in the patent office from 1880 to 1885, which resulted 
May 12, 1885, in the granting of a patent to Sawyer & Man for “The Incandescing Conductor 
for an electric lamp, consisting of carbon made from a fibrous or textile material having the 














form of an arch or loop,” disclosed the fact that 


SAWYER and MAN had anticipated EDISON 


more than one year in conceiving and perfecting the invention of the Incandescent Electric Lamp. 





Notwithstanding the priority of these patents and the pendency of these suits, the Edison 
Company threaten the users of the Sawyer-Man system with suits for infringement. 
This Company declines to engage in such warfare, but in answer to such threats it states: 


First——That the inventions claimed by Edison are those for which patents were previously 
issued to Sawyer & Man, and which are involved in the suits now pending against the Edison 





Company. 


Second. —That the Edison Company, notwithstanding such repeated threats, has never suc- 
ceeded in obtaining a decree for the infringement of any of their said patents against any person 
or corporation. 


Third—tThat The Consolidated Electric Light Company is prepared to protect all the users 





of the Sawyer-Man system of electric lighting in the full enjoyment of its privileges. 





In stating the foregoing facts for the benefit of the public, and of those who are now and, 
for a number of years, have been using thousands of the lamps manufactured and sold under the 
Sawyer-Man system, this Company requests that any person who may have been induced to 
refrain from purchasing their apparatus, by reason of threats made by the Edison Company, will 
please communicate such fact to this office. 


THE CONSOLIDATED ELECTRIC LIGHT CO. 
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MANUFACTURERS OF 


THE ROBERTS 
PERMANGANATE BATTERY, 


This is the Best and the Cheapest Open-Circuit 
Battery in the market. It is farsuperior 
to any of the Sal-Ammoniac Cells 
Now in Use. 


Electromotive Force, 1.8 Volt: Amperes, 2.5. 


When the battery is exhausted all that is neces- 
i sary is to supply a new solution; the battery is 
then as good asnew. The zincs will last through 
two rechargings of the battery. Each cell, with 
a single charge of solution, will outlast and out- 
work any sal-ammoniac battery. 
PRICE, Complete, . . . $I. 
Liberal Discount to the Trade. Send for Price 
: List and Descriptive Circular. Address office, 
FOR SALE ALSO AT 
ELECTRICAL SUPPLY COMPANY, 
17 Dey Street, New York. 
E. S. GREELEY & COMPANY, 
: 5 and 7 Dey Street. 
; THE UNITED STATES ELECTRIC CO., 
4t Wall Street, New York. 
THE ELECTRIC GAS LIGHTING CO., 
45 Milk Street, Boston. 


C. E. JONES & BRO., 
51 West 4th Street, Cincinnati, 0. 


THE ELECTRICAL SUPPLY Co, 


MANUFACTURERS OF 


ELECTRICAL COODS 


OF EVERY DESCRIPTION. 











Insulated Wires and Cables a Specialty. 
LATEST IMPROVED DIAMOND CARBON BATTERY, 


THE BEST OPEN-CIRCUIT BATTERY MANUFACTURED. 


The Wallace Diamond Carbons. 


ELECTRIC LIGHT SUPPLIES A SPECIALTY. 


WAREHOUSES, 
17 DEY ST.,NEW YORK, 171 RANDOLPHST., CHICAGO. 


ELECTRICAL SPECIALTIES. 
BROW The Earth 


a Open Circuit Battery. 
The Alarm : 
Sintetin Ukiae and Electric Bells. 





The Brevoort Mig. C0, 


UNION ELECTRIC CO. 


1 Ann St., New York. 


ELECTRIC SCARF PIN 


with battery complete. 
$2.00.—Weight, 6 oz.—C. 0. D. 


PAINE & LADD, 


| HALBERT E. PAINE, LAD’ 
| Late Commissioner of Patents. | STORY B. S. 


Attorneys in Patent Causes 
And Solicitors of Patents. 


WASHINGTON, D.C. 


CONNOLLY BROS., — 
Patent Attorneys and Solicitors, 


PIi Ts BURGII, PA, 
PHILADELPHIA, Pa., 
Mutual Life Ins. Building, 10th and Chestnut Sts 
- WASHINGTON, D. C., 
CORNER 6Gth AND F STREETS. 
ELECTRICAL CASES A SPECIALTY. 














THE NATIONAL 


TIME REGULATING COM'Y 


BOSTON, - MASS. 
| Is now prepared to contract with 


Telephone Companies 


In the United States for the use of its Instruments 
for sending 4 2 

Accurate Time “ignals by Telephone 
Every minute of the day or night. 

By ONE INSTRUMENT in an exchange any 
number of subscribers in that exchange can be 
furnished with Accurate Time at a nominal 
price per yecr. 

No change in subscribers’ instruments required, 
Does not intcrfere with conversation. The sub- 
scriber simply listens at the recciver, without 
calling, and the signals are plainly audible. 





For full particulars, please address, 


JOHN M. ORAM, 
GENERAL MANAGER, 
P. 0. Box 1351, BOSTON, MASS. 





A SAFE 


INVESTMENT SECURITY, 


Six Per Cent. 20-Year Debenture Bonds 
OF THE 


AMERICAN 


Heetne Manulaclurng Co 


OF NEW YORK. 


In Denominations of $100, $500 and 
$1,000 Each. 


Principal and interest payable in gold at the 
office of the American Loan and Trust Company of 
New York, or in sterling money at the Company’s 
European Agency, in London, England, at the 
bolder’s option. 


Coupons Payable Semi-Annually, June 1st 
aud December Ist. 


The Bonds are made payable to the American 
Loan and Trust Co. or bearer and may be registered 
in name of holder if desired. 

A sinking fund is provided for, which, in fifteen 
years, will produce an amount sufficient for the 
redemption of the principal of the bonds, and which 
will be invested annually in good securities, pref- 
erence being given to the bonds of the Company 
whenever they can he bought at not exceeding 5 
per cent, premium and accrued interest. 


Price of Bonds, Par and Accrued Interest. 


Any further information required may be ob- 
tained at the Company’s office, Western Union 
Telegraph Building, corner of 5th Avenue and 28d 
street, New York, or from 


Messrs. A. S. HATCH & CO., Bankers, 
No. 5 Nassau St., New York, 
oryjupon application to 
FENNESSEY, ARMSTRONG & Co., Bankers, Springfield, 
Massachusetts. 
H. 8S. Cottins & Co , Bankers, Collinsville, Conn. 
H. C. Cranston & Co., Bankers, Providence, R. I. 
C. B. Wuitine & Co., Bankers, Worcester, Mass. 
New_York, March_1, 1886. 





effect, guaranteed. 





VICTOR 
Turbine Water Wheel. 





The attention of Electric Companies is called to this celebrated water 
wheel as particularly adapted to their use, on account of its remarkably steady 
motion, high speed and great efficiency, and large capacity for its 
diameter, being double the power of most wheels of same diameter, It 
is used by a number of the leading electric companies with greai satisfaction. In the 
economical use of water it is without an equal, producing the highest per cent. of useful 


SEND FOR CATALOGUE AND PARTICULARS. 


Zylonite Push Buttons BRROWWN, sti_weLe & BIERCE MFC. CO., 
106 and 108 Liberty St., New York. | 


DAYTON, OHIO. 


(Please Mention this Paper.) 
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LLQLREB AA VES bib L bd, 


Electrical Insulator, Water, Gas and Sewage Proof ! 


ORSETT’S UNDERGROUN 


Li = 


“a al UNDERGROUND 


Cqrits 


RS 


N 
N 
N 
\ 


RSS 


Absorbs no Moisture! 





D Conouit. SYSTEM, 


Mm 


a 


DORSATT 


SS 
S 


Frost Cannot Affect It! 


CRUSHING STRAIN, 5,500 LBS. PER SQUARE INCH—-GOVERNMENT TEST, 


A Complete, Comprehensive System of Conduits for Electric Light, Telegraph, Telephone and Private Wires and Cables for Rental Purposes. 





The 24-inch ducts in this Conduit are leased to different companies, which may then occupy them 
with such wires and cables as they may adopt. New wires may be introduced or old ones replaced 
through these ducts between the man-holes as shown in the cut. 

An experience of six years for Underground Drainage has shown the superiority of this material as 
a vesistant of moisture, and its consequent immunity from damage by frost. It has been in use for 


electrical purposes the past winter in the solidly frozen streets of Chicago without injury ; is th 

used by that city, giving perfect, unbounded satisfaction, and is now being iatsodueed into the cities of 
St. Louis, Cincinnati an Detroit. The whole body of the Conduit is a thoroughly reliable insulator, 
unaffected alike by acids and alkalies. The cheapest and most perfect Conduit ia the ma ket 


to-day. 


=" CORRESPONDENCE SOLICITED. 21 


D. H. DORSETT, Proprietor,* No. Gl La Salle Street, Chicago, Ill. 
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‘ao toad = SINGIWS, 


OST SIMPLE DURABLE AND ECONOMICAL 


Automatic Cut-Off Engine 


Ww ~~ References furnished from the most successful | See LIGHT PLANTS in t 
In the Wok tates. MEDAL AND HIGHEST AWARD from FRANELIN ee 


INSTITUTE OF PHILA. 


FOUNDRY AND MACHINE DEPARTMENT, 


Harrisburgh Car Mfg. Co., HARRISBURGH, PA. 





JARVIS ENGINEERING CO. 


BOSTON, 


MASSACHUSETTS. 


CONTRACTORS FOR 


Complete Steam Ontfits for Electric Lighting Stations, Steel Boilers with Jarvis 
Furnaces to burn cheap fuels, Armington & Sims Engines, Etc. 


SEND FOR CIRCULARS, 





CAS 


“OTTO” encine 


OVER 10,000 IN USE. , 
Started Instantly by a Match, 
When ages a Expense Ceases. 


Works without 
boiler, stean, coal, 
ashes’ or attend: 
ance. Successfully 
adapted instead of 
steam power in ali 
industries and of- 


tages for running 

aaa naaiiesiicon any oS —_ 
, e ogra 

and Telephone as well as Lighting purposes. - 


Built in Sizes of 1,2, 4, 7,10, 156.26 ind. H. P. 


SCHLEICHER, SCHUMM & CO. 
N. E. cor, 33d & Walnuz, Phila, ‘ 
Branch Office; 214 Randolph Street, Chicago. 


neandescent Lamps, 


From 8 to 150 C. P. (Battery Lamps from 








1-2 to 8 C. P.) made in large quan- 
tities at short notice. 








ADDRESS, 


SUN ELECTRIC LIGHT CO., 





WOBURN, MASS. 


THE WARREN P. FREEMAN CO. 


ELECTRICAL SUPPLIES, 
106 & 108 LIBERTY ST., N. Y. 





Dynamo “Machines manufactured by us are the 
most reliable, and require less attention than any 
in the market. 

Our Incandescent and Arc Lights are taking the 
lead throughout this country, and all work guarap- 
teed satisfactory. 


PHILLIP. REIS 
THE TELEPHONE. 


A biographical sketch. with decumentary testi- 
mony, translations of the original Nome of the in- 
ventor and contemporary ‘~~. ons 

By Silvanus P. ‘I hompson, 

8vo, Cloth, Price $3. 00, ‘com Paid. 


E. & F. N.SPON,35 Murray Street., N.Y. 








GNETO SIGNAL BELLS. 







our 








No Battery Required. 


$4, $6, 


We make a specialty of the manufacture of these bells for 
pte ae Companies, and after an experience of many years, 
acilities for the prompt execution of large orders are un- 


and upwards, according to style desired. 
Discount on large lots. 


equaled. 
Close attention given to furnishing samples for special orders. 


VIADUCT MANUFACTURING CO. 


OF BALTINMOR=. 
A. G. DAVIS, President. 
Ofice, 


ELECTRICAL GOODS OF EVERY DESCRIPTION. 


Telephone, Telegraph, Electric Light, Fire Alarm 
and District Telegraph Supplies. 
SEND FOR Ilr USTRATED CATALOGU B. 


A. B. PROAL, Secy. & Treas. 
Noris- West Corner Charles and German Streets, 











NEW ENGLAND 
BUTT C0., 


Providence, R.L., 


MANUFACTURERS OF 


BRAIDING MACHINERY 


FOR COVERING 


Telephone 


AND 


, ELECTRIC-LIGHT WIRE. 


ALSO 
SINGLE AND DOUBLE 


Ofevery Description 
for Silk, Worsted 
and Cotton Braid. 


FINE CASTINGS A 
SPECIALTY. 


16x24 Du UBLE BRAIDER. 








Harris-Cor.iss STEAM ENGINE 


BUILT BY 


WILLIAM A. HARRIS, 
PROVIDENCE, R. I. 


From 10 to 2000 Horse Power, with Harris’s Im- 
provements. These Engines are of 


UNEXCELLED WORKMANSHIP, 


and are known the world over as the 


MOST ECONOMICAL STEAM EN- 
CINE BUILT. 
ELECT RIC L LIGHT COMPANIES TAKE NOTICE! They are especially ad- 
poses where continuous service at uniform speed is required and at the 
ro i of ee rr repairs. 


Send for a copy of Engineers’ and Steam Users’ Manual by J. W. Hill. M. R= - Price, $1.25. 


New Taneve Buckeye Automatic Gut-Orr Enowes. 


ee 25 to 1,000 H. P. 


These E re the bined result of long experience 
with automatic cutoff regulation and most careful revision 
of all details. They are designed and constructed for neany 

and continuous chy 2 
Highest attainable Economy in Steam Consumption and 
superior regulation guaranteed. Self-Contained Automatic 
Cut-off Engines. 12 to 100 H.P, for driving Dynamo Machines 
2% a SPECIALTY. —TIlustrated ‘Cire ulars with various data as 
to practical Steam Engine Construction and performance, 
free by mail. Address 


BUCKEYE ENGINE CO., Salem, 0. 


AGENTS: 
D. L. DAVIS, 34 8. Canal St., Chicago, Ill. 


and ROBINSON & CAREY, St. Paul, Minn. 














at medium or high rotative sp 





SALES 
Geo. A. BARNARD, 70 Astor House, N. Y., 
and 53 Mason Building, Boston, Mass. 


THE MATHER DYNAMO-ELECTRIC MACHINE. 


FOR 


ELEC TRO-PLATING. 


No Reversing, No Water, 
No Noise, No Spark. 


SATISFACTION GUARANTEED. 


MANUFACTURED BY 
THE EDDY ELECTRIC MFG. CO., 
i EDDY, 


Hartford, Conn. 
SEND FOR CIRCULAR, 










A. 





WANTED.— Capitalist to pat money in an Electric Company just organized to manufacture 
Dynamo Machines, Lamps, &c. Special feature of new machines is economy of power. Party with gvod 
connection can have Presidency or Treasurership and control of the stock. Address,—‘‘HeLix "— care 
of ExLectricaL Review. 





| SHEPARD’S CELEBRATED 


Electric Light. | Sern Cig Fen ate 
HENRY Cc. REES.) LATHE, $125. 


Foot and Power Lathes, 

730 Sansom St., Philadelphia, Pa, | ee canes eee 
Undertakes the Furnishing and Erection o° y 

Electric Light Plants of every system. 


drels, Twist Drills, Dogs, Cal- 
ipers, &c. Send for cata- 
Incandescent Wiring and Repairs to Dyna. 
mos and Lamps a speciality ( teal 


logue of outfits for amateurs 
or artisans. 88, 
Estimates furnished on application. 


gem!’ 1. SHEPARD, Agt, 
134 E. SECOND STREET, CINCINNATI, O. 


THE — CUTTA-PERCHA CO., 
420 to 426 East 26th St., N. Y., 


Have improved machinery and increased facilities for making 


» Submarine, Subterranean and Aerial Cables. 


We guarantee our productions 
TO BE SUPERIOR TO ANY IMPORTED, 
and to sell at prices which w ill render importation unnecessary. 


All the GUTTA-PERCHA insulated cables made in this 
country have been manufactured it our works. 


All kinds of Insulated Wires et the Lowest Prices. 
PURE GUTTA-TENCEA [l2 ALL PURPOSES. 
W. W. MARKS, Supt. HENRY A. REED, 


ELECTRICAL REVIEW AL M. RAYNOR, 


Clubbing List for 188 _| No.25 BOND ST., 











Sec’y. 












NEW YORK. 
Established 
1859. IN 
Electrician and Electrical Engineer........... $2.50 
Manufacturers’ Gazette................ «:---- 2.25 Al) F orm: 
I SE  ccectccesan evbecccsdeoteds 2 25 | 
Scientific American.... .... wonsesascetoces sere 2 60 FOR 
Suppl ement............ 400 
oS gee ‘3 ALL PURPOSES, 


These rates are exclusively for subscribers for the | 
EvectricaL Review. | 
Any publication not on this list, let us know whac | 
is wanted, and it shall be furnished at lowest peice. | 
Address 


ELECTRICAL REVIEW, 


Box 3329, New York. | 


WHOLESALE AND RETAIL. 


*THE ELECTRICAL REVIEW, 

An 0 weekly journal, is theacknow! 
er in the —— of el cal science. Edited with care. 
its editorial opinion is reliable, its news columns bright 

sd inatractive $3.00 per year; single copies, 10 cents. 

ARK ROW, 


q ORK. 
|. Best advertising medium in the electrical field. 
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ELECTRIC LIGHT 


CARBONS 


FOR ALL TENSIONS. 





AND 


Parker-Russel Mining & Manufacturing Co, 


UNEQUALLED FOR 


STEADINESS oF LIGHT 


UNIFORMITY. 


Gity Office 711 Pine Street, St. Louis, Mo. 





Household Electric Light Company, 


153 ESSEX ST., BOS1 ON, MASS.., 


LICENSED MANUFACTURERS OF THE 
Mather Dynamo, for Arc and Incandescent Lighting ; Arc Machines, 1 and 2 Lights ; 
Incandescent Plants, from 1 to 20 Lights; Motors, up to? H. P. 
AGENTS WANTED. SEND FOR CIRCULARS. 


THE CURT BATTERY. 


Actually the cleanest, most durable and practical, thereZor = 
. or ex 





CONDUCTIVITY. "AND ABSORPTION 
rren ws 

nvaluable ea =. vated and pers 

| ight m4 The only table published. Ser 
C.E. JONES & BRO., CINCINXATI, ‘Oo. 


8, for the la oe ratory, 
no moresuitable pris yald be fou 
ADPDDPORESS FOR unineme, 


CURT W. MEYER, 357 Fourth Ave. New York. 





nena ein o pe 





Insulated Ft Wires. 


“i TELEPHONE CORDS. 
SWITCH-BOARD CORDS. 
ELECTRIC LIGHT WIRE. 
MAGNET WIRE. 
RESISTANCE WIRE. 
OFFICE and 
ANNUNCIATOR 
WIRE. 
/ INSULATING TAPE. 
KERITE WIRE. 








Patent Lead Taped Wire and Cables. 


—— ->e- —— 


WESTERN ELECTRIC COMPANY. 


227-261 So. Clinton Street, Chicago. 
10-76 Trinity Place, New York. 
59 Moorgate Street, London, £. C. 


33 Roe Boudewyns, Antwerp. 





OFFICE CABLES. 





(UNION SQUARE pYOTEL 


AND HOTEL DAM, 
HEADQUARTERS: 
Telephone, Telegraph and Electric Light People. 
A. J. DAM & SON, Proprietors, 
Union Square, cor. 15th Street, New York. 





CHARLES L. BLY, 


MANUFACTURER AND DEALER IN 


ELECTRICAL SUPPLIES, 


| For the Telegraph, Telephone and Electric Light. 
Specialties : lectric Gas- Lighting Apparatus, 
Electric Bells and Annunciators, and 
Burglar Alarms. 


37 Pearl St., Boston, Mass. 











THE MORRISON 


Gravity Battery 





THE ONLY BELIABLE CLOSED-CIRCUIT BATTERY IN EXISTENCE. 
After thirty years’ experimenting with other batteries, The 


im) Gamewell Fire Alarm Telegraph Co. adopted it as their standard, 


} BATTERY’ 





OrrFice oF THE GAMEWELL FrrE ALARM TELEGRAPH Co., 
4 Barciay St., New York Ciry. 


New Lom,” taney 14th, 1885. 


| THe SouTHERN Evectric Co., BALTIMORE D 
Gentlemen ; :—We bave adopted the ‘‘ MORRISON GRAVITY 


*as the Standard Fire Alarm Battery for this com- 


| ed *sservice. After thirty years’ experience we unhesitating- 
endorse it as the best form of Gravity Battery ever devised. 


Yours very truly, J. N. GAMEWELL 


General Superintendent Gamewell Police & Vire Alarm Telegraph Co. 


Manufactured only by 


pi) THE SOUTHERN ELECTRIC C0, 


Warerooms, Hoen Building, cor.North and Lexington Sts.; 
Works, cor. Constitution and Monument Sts., 


BALTIMORE, 





FOREST CITY ELECTRIC WORKS, 


In 





Handle removable, 


Contracts made for 
special manufacture and 
for the exclusive use or 

@ sale of any Electrical 
Y apparatus. (Electric 
Light a specialty). De- 
scriptions and prices on 
request. 


Correspondence 


SOLE MANUFACTURERS OF 


CLEVELAND'S ELECTRIC LIGHT CUT-OUTS, 


GANG SWitTtCcHheEes, 


stock and to order. 








Solicited. 


W, B. CLEVELAND, Prop. 
144 SUPERIOR ST., CLEVELAND, 0. 
a 





TANDARD 
ELECTRICAL 


Galvanometers, Resistance Coils, 
Condensers, Keys, Switches, &c., 
Bailey Combination Set, 
Pratt’s Speed Indicator, £0. 
ELECTRIC MFG.Co, 
P. O. Box 80, Troy, N. Y. 











MITCHELL, VANCE & CO. 
ut FATES 
—=HMANUFACTURERS, 


Have added a Comins | oe uw Me. Menntostenyet 
Electroliers and other aptable to any 
system of Tnoandescent ie ign ing, also Com 
bination Fixtures for both Gas and Electric Light 

Estimates and designs furnished upon application 


836 & 838 BROADWAY. 
NEW YORK 














INSTRUMENTS. | 


Lowest Prices 


FOR 


BELLS, 


E. W. HAZAZER, 


32 Frankford Street, 
NEW YORK. 


ILFRED F. MOORE, 


MANUFACTURER OF 


Insulated Wire, 


For Telephone, Telegraph and Electric Light. 


OFFICE, LINE, 
AND 


ANNUNCIATOR WIRE, 
Magnet Wire and Flexible Cordage, 


200 & 202 N. THIRD ST., 














PHILADELPHIA, PA. 








. <£ «<=> —- 
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THE FOREST CITY CARBON MFG, COMPANY 


CLEVELAND, OHIO, 


Manufacturers of 


“FOREST CITY” CARBONS for ELECTRIC LIGHTING. 


QUALITY GUARANTEED. 


HOLMES, BOOTH & HAYDENS, Sole Agents, 


New York 


and Boston. 





E. 8. GREELEY & Co., 


Successors to 


I 1.0. TILLOTSON & CO. 


MANUFACTURERS, IMPORTERS AND DEALERS IN 





Telegraph, Telephone, & Electrical Supplies 
OF EVERY DESCRIPTION, 
5 and 7 DEY STREET, NEW YORK. 


CABLES; *""” — eo a 
WIRES} we - Wire, Lead Wire, 


Insulated Wires, ae. 


INSULATORS — Nereus ke 
CROSS ARMS" Bei Seg me 


Brackets, &c. 


ELECTRIC LIGHT, DISTRICT TELEGRAPH, 
BURGLAR ALARM SUPPLIES, &o. 


Send for Estimates. 





These carbons ae made of the 
»_ BEST ATERIALS, 
and with the lates * ane machinery, of any 
required degree of hardness, and can be 
used in all makes of Electric Lamps. 

The regular sizes, 12 inches long, run from 4 inch 
to 1 inch diameter, varying b: sixteenths. 

Special LENGTHS and SIZES to Order. 

A large and complete stock always on hand. 

The want of a high order of battery plate has 
long besa felt. Those wishing such would do well 
to use the 

BOULTON PLATES. 

Special attention is given to the manufacture of 
all sizes to order 

Price Lists and full information furnished on 
application. 

Also Exclusive Agents of the celebrated 


AUSTRIAN cares {apes * : - Pages 
° a nm 
wee Te VES Oe tifteeelnutcs byucing BOPER'S INATANTANEOUS 


BOULTON (CARBON Works, = we The Guide with twenty pieces of po spe 


mailed to any address on receipt $1.00. © previous 
owleMEARNE & 00. tied end ed Sere 
. way, N. 
Foot of Wilson Avenue, 
/ c CLEVELAND, OHIO. 


CARBONS 


FOR ARC LIGHTING. 


Only Manufacturers using Natural Gas, 
thus securing 
Uniformity, Durability & Superior Light. 


PITTSBURGH CARBON CO. lim’d, 


PITTSBURGH, PA. 





‘©MEUSIC WITHOUT A TEACHER.” 








conDUGTIVITY. AND, ABSORPTION 


Invaluable b. mn 4 int nd Pereo 
Lighting. ‘The only ta bie ~y ae. 
c. E. JONES a BRO. CINCINNATI, 0. 


ROYCE & MAREAN, 


DEALERS IN 


ELECTRICAL APPARATUS | 


ence pen ctri 








Telegraph and Telephone Supplies,  y MODELand » Stiinta 
No. 1408 Penna, Avenue, XPERIMENTA C.E-Joesdbre 
Opp. Willard’s Hotel, WASHINGTON, D.C. WORK speciaity, Boscotics ais rapes 











STANDARD UNDERGROUND CABLE COMY, 


MANUFACTURERS OF 


The WARING ANTI-INDUCTION and BUNCHED 


Telegraph, Telephone and Electric Light, Underground and Submarine 
mn (A IS TESS eee 


LEAD COVERED WIRE FOR INSIDE USE, PROOF AGAINST DAMPNESS. 
fo. 128 Pearl St., New York City. {.A%.aMeccu.} No. 88 Fourth Ave., Pittsburgh, Pa. 


THE AMERICAN BELL TELEPHONE 00. 


*t@ 95 MILK STREET, BOSTON, MASS. a 











This Company owns Ss the Letters Patent grantec 
to Alexander Graham Bell, March 7th, 1876, No. 174,- 
465, and January 30, 1877, No. 186,787. 

The transmission of Speech by all known forms 
of Electric Speaking Telephones infringes the right 
secured to this Company by the above patents, and 
renders each individual user of telephones, not fur- 
nished by it or its licensees, responsible for such 
unlawful use, and all the consequences thereof, and 


liable to suit therefor. 





Consolidated Electric Light Co., 


Owning and Operating the 


SAWYER- MAN PATENTS. 


PHILADELPHIA OFFICE 
206 Walnut Street; 







EXECUTIVE OFFICES: 
Mut ual Life Building, | BOSTON OFFICE: 
\ NEW YORK. 4 Pearl Street 
\ CHARLES H. BANES, HUGH R. GARDEN 
President. Vice President. 


HENRY C. DAVIS, Treas. and General Manager. 


§) Plans and Estimates Furnished for all kinds of 
INCANDESCENT LIGHTING. 


ASTIMATES FURNISHED for the Thomson - Houston 
System of Are Lighting. 


THE THOMSON- HOUSTON ELECTRIC CO, 


PRINCIPAL OFFICE, 
178 DEVONSHIRE STREET, BOSTON, MASS., 


Furnishes the only Perfect 


Automatic, Self-Regulating System of Electric Arc-Lighting in the World 


n all desirable qualities of Exzcrric Arc-Licurs, the Thomson-Houston System 
has no equal. The Lights are superior in color and steadiness, and the entire 
apparatus is more economical, efficient and safe, more easily managed, 
and less liable to derangement than any other. 


The Thomson-Houston Electric Company 
was awarded the First Prize for the dest system of Arc-Lighting, and the best Are Lamp, at 
the Cincinnati Industrial Exposition of 1883. 
The Thomson-Erouston System 
has been awarded superiority in all the competitive tests to which it has been subjected. 


New Illustrated Pamphlet will be sent on application, 
THE 


United Siates Elecirie Lighting C0 


SOLE MANUFACTURERS OF 


WESTON 
DYNAMO MACHINES 


FOR BOTH 


Are and Incandescent Lighting and Electro plating. 
WESTON :+ ARC : LANIPS, 


Weston Incandescent Lamps, 
gamer MOTORS, AUTOMATIC es 


Fixtures, Fittings, Sc. 








Are and Incandescent Lighting 


ARE SUPERIOR TO ALL OTHERS IN 


EFFICIENCY, SAFETY, RELIABILITY ano 
Perfection « Automatic Regulation. 
Full information with sen eukunbigiell furnished upon application. 

General Office, 59 & 61 Liberty St., New York. 
Chicago Office, 216 LA SALLE STREET. 
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CHARLES A. CHEEVER, 
President. 


THE OKONI 


WILLARD L. CANDEE, 
Treasurer. 





‘COMPANY, 


ADE MAR 


TE 


MANUFACTURERS OF 


nd Electric Light Wires a 
d, Submarine and Aerial 


NEW YORK. 


Telephone, Telegraph a nd Cables for Under- 
groun Use. 


13 PARK 


° 





Thermostats and Thermostatic Fire-Alarm Apparatus, 


OUR PATENT CLOSED-CIRCUIT SYSTEM IS ABSOLUTELY RE- 
LIABLE AND ECONOMICAL, AND DOES NOT GIVE A 
FALSE ALARM WHEN THE CIRCUIT IS 
BROKEN ACCIDENTALLY. 

Our patent hydrocarbon thermostat is ornamental, ad- 
justable and never ailing, closing or opening the circuit with 
great force, and does not destroy itself by use. A sample ther 
mostat mailed on receipt of one dollar. 

Territorial rights and licences can now be negotiated. 


SEND FOR CIRCULAR TO 





= 
Thermostat Two-thirds Actual Size. 





The Martin- Wilson Automatic Fire Alarm Co., 53 State St., Boston, Mass. | 








ANSONIA BRASS & COPPER 60, 


| Manufacturers of 
} 


Pure Electric Copper Wire, 


BARE AND COVERED, OF EVERY DESCRIPTION. 


“ACME” BRONZE TELEGRAPH AND TELEPHONE WIRE. 


Warerooms: 19 & 21 Cliff St., Yew York. Factories: Ansonia, Conn. 
incandescent Lighting on Arc-Light Circuits. 


The Brown Automatic Converter 


Will supply and take care of ten to twelve 16 U.P. Incandescent Lamps, at any point on an arc-light circuit from 
an initial current equal to 2,000 C. P. arc lamp. - 

Can be u with any make of arc-light dynamo. 

Any number of the lamps can be turned on or off without affecting the rest. 

Invaluable to arc lighting companies as a means by which they can secure customers, from one up, for incan- 
descent lighting anywhere on their circuit, without involving the large expense for incandescent lighting plants, 
or the necessity of getting a large number of subscribers to commence with, Address, 


THE BROWN ELECTRIC Co., 
400 WOOD ST., PITTSBURGH, PA. 








DAY'S Kerite Insulated 


WIRES AND CABLES 


For Telephone, Telegraph and Electric Light Use 
and Electrical Circuits Generally. 


The reliability and durability of Kerite Insulation is unsurpassed, as has been 
proven by years of experience. All rubber and gutta-percha compounds are very 
short-lived when placed either in the air or underground, and the supposed new 
insulating materials now being presented to the public, are most o 
and discarded experimental products, The present high standard and uniform 
quality of Kerite is the result of 30 years’ experience. 

The attention of TELEPHONE MANAGERS is especially asked to our ANTI- 
INDUCTION TELEPHONE CABLES, they ‘e:ng the most practical and 
durable in the market. 

TELEGRAPH, TELEPHONE and ELECTRIC LIGHT Wires, for either SUBMA- 
RINE or UNDERGROUND work a specialty. Estimates for complete systems 
of underground wires and conduits will be furnished on application. 


AUSTIN G. DAY, Sole Mannfacturer, 


CLARK B. HOTCHKISS, Gen’l Agent, 
120 BROADWAY, NEW YORK. 


THE Bist 15 Tha vunbarsot, Sy 


The Brush-Swan Electric Light Co. of New England. 


W. L. STRONG, President. GAYLORDFMcFALL, Secretary. 
A. D. JUILLIARD, Vice-President. R. W. ABORN, Treasurer, 
JOHN B. POWELL, General Manager. 


REMOVED TO Nos. 204, 206, 208, 210 ELIZABETH ST., NEW YORK. 


WHERE ELECTRICAL APPARATUS FOR ALL THE VARIOUS MODES 
OF LIGHTING AND TRANSMITIING OF POWER ARE IN OPERATION. 


NO OTHER SYSTEM IS AS ECONOMICAL IN INSTALLATION AND MAINTENANCE. 


NO OTHER ELECTRIC LIGHT APPARATTS IS AS DURABLE,— 
THE FIRST MACHINES MADE ARE STILL IN DAILY OPERATION. 
THE Arc Lights of various Sizes. 
SYSTEM Arc and Incandescent Lights from one Dynamo and Circuit. 
Incandescent Lights of various Sizes from Special Dynamo for 
COMPRISES: 
Cost of Apparatus Greatly Reduced. 












38 Conductor 


Aeria 
Telephone Cable. 








Central Station Lighting. 
Surveys and Estimates Furnished by Experts. 





t~ This company owns and controls all the Patents for ARC LIGHTING issued to CHAS. F. BRUSH, 
of Cleveland, for the New England States, New York, Pennsylvania, New Jersey, Delaware, Maryland, 
and the District of Columbia; also the Swan Patents for the same territory. 


G. W. STOCKLY, President. J. J. TRACY, Vice-Prest. W. F. SWIFT, Secretary. 
J. POTTER, Treasurer. N. S. POSSONS, Supt. W. 4. POSSONS, Asst. Supt. 


THE BRUSH ELECTRIC C0., 


The Sole Manufacturers, under all the patents of Charles F. Brush, for Electric Lighting, Storage 
Batteries, Carbons, Electro-Plating Machines, Electric-Motors, &c. oe 

WE FURNISH the ONLY COMPLETE and PERFECT SYSTEM OF ELECTRIC LIGHTING. 

Machines for Are Lighting, giving lights of 1,200, 2,000, 8,000, 4,000 and up to 100,600 candle power. 
Our No. 8 machine gives 65 lights of 2,000 c. p. with about 45 H. P. , 

Over twenty different styles of arc lamps, for indoor and outdoor use, and for tower lighting. 


MACHINES«*INCANDESCENT LIGHTING, 


adapted for use with Swan Incandescent lamps. These machines are automatic ana jo no require the 
use of uny switckes or resistances outside of the machine to govern the current. Will run any number 
of lamps from one up to the full capacity of the machine, without change of speed and without the use 
of any apparatus outside of the machine. 

Our prices are lower than other makers. : 

Storage Batteries, for Incandescent Lighting and for Electric Motors. Our storage batteries are the 
only practical ones offered in the market. They are especially adapted for situations where lights are 
needed for only four or five hours per day and where it is convenient-to use power during the day to store 
up the current. There are thousands of such places where our storage battery must eventually be used. 


CARBONS For ARC LAMPS. 


Our carbons are the purest and best made. We have the largest and most fully equipped carbon factory 
in the world and our prices are very low. 


ELECTRIC MOTORS. 


We have commenced the manufacture of the Brush Electric Motors and shall soon be prepared to fill 
orders for all sizes from one up to forty horse-power. In many locations these are the most economical 
producers of power and will be largely used by Lighting Companies and »thers where small powers are 


required. 


THE BRUSH ELECTRIC CO., 


























BELDEN ST., NEAR MASON, 
Cleveland, U., U. 8. 


them old | 


8S. H. WILLARD, ESTABLISILED 18538, H.C. ADAMS, 
Vice-Pres., Treas. New York Agt. 
P. C. ACKERMAN, 
Boston Agt. 


Ss, BOOTH & HA 


MANUFACTURERS OF 


me YD 


E 
eyo’ Ns, ». 


BARE ano INSULATED WIRES 


——For—— 
ELECTRIC LIGHTS, TELEGRAPH AND TELEPHONE. 


SOLE ACENTS FOR 
For ELECTRIC 


“FOREST CITY” Garbons ° 2°70" 


25 Park Place, 18 Federal St., 
{32 Murray ‘sh NEW YORK. 117 Congress St.,f BOSTON. 


Factories, WATERBURY, CONN. 


DGEPORT BRASS CO., 


BRIDGEPORT, CONN., 


pk! 


BRASS, COPPER AND GERMAN SILVER 


WIRE An ROLLING MILLS, 


Bare and Insulated Copper Wire for Electric Conductors a specialty. 


SOLE AGENTS FOR THE 


BRIDGEPORT ELECTRIC MFG. CO. 


THE ARMINGTON & SIMS 
Automatic Cut-Oi Engine, 


FOR ALL PURPOSES WHERE POWER IS REQUIRED. 


CLOSE REGULATION, 
ECONOMICAL OF FUEL, 
SMALL SPACE REQUIRED, 
MODERATE PRICE, 


OVER 1,700 ENGINES IN USE. 
SELLING AGENTS: 


TANNER & DELANEY ENGINE CO., Richmond, Va. 
MORTON, REED & CO., Baltimore, Md. 
WM. MINNIGERODE, Atlanta, Ga. 

| A. J. MILLER, Danville, Va. 

| W. R. BURGESS, Greensboro, N.C. 


and Gen. Mgr. 

















JARVIS ENGINEERING CO., 61 Oliver St., Boston. 
POND ENGINEERING CO., St. Louis, Mo. 

J. F. RANDALL, Warren, Ohio 

JOHN R. MARKLE, Detroit, Mich. : 

H. B. SMITH MACHINE CO. ,925 Market St.,Phil.,Pa. ) 
F. H. HAYWARD, 201 La Salle St., Chicago, Ill. | W. S. JOHNS, Pensacola, Fla. 

T. W. ANDERSON, New Orleans, La. i ‘ iS. 8. PEGRAM, Macon, Ga. 

E. P, HAMPSON & CO., 36 Cortlundt St., New York. | J. A. HAUSER, Montgomery, Ala. 


MODEL and g Seni forCircwars, 


XPERIMENTA| ©€JonestBro. 


WORK =f CINCINNATI, 0. 


(Mention this Paper) 





William Marshall, 
Manufacturer of ELecrricaL CONDENSERS 


MaGnetTs CHARGED, Etc. : 
Rooms 2 and 4 University Building. _ 
Corner Waverley and University Places, New York. 


SS ieee 


= ELECTRIC * 
ELEATHER BELTING 
LAELIA 





LTY. 





















G: 
MOST RELIABLE FOR DYNAMOS AND 


SWIFT-RUNNING MACHINERY. 


Warranted to run steady and smooth, and without stretching. | 
Write for particulars and pricesto 


CHARLES. A. SCHIEREN & CO., 
Manufacturers and Tanners of Oak Leather Belting 
and Lae Leather, 











| OAK BARK ELECTRIC BELTING. 
No. 8 ¥Werry Street, N. ¥. 





47 Ferry Street, New York. 
16 ARCH ST., PHILADELPHIA. 86 FEDERAL ST., BOSTON 











